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S1. Methods for pre-eruptive temperature and pressure estimation
A fundamental instrument to constraint pre-eruptive physical parameters is the application of geothermobarometry. This term refers to mathematical models that are used to estimate pressures and temperatures conditions of volcanic processes (e.g., Putirka, 2008; Blundy and Cashman, 2008; Neave and Putirka, 2017). Both geothermometers and geobarometers employments involve exchange reactions between two components in coexisting mineral-mineral or mineral-melt pairs, or net transfer reactions in which one or more phases is consumed or produced (Blundy and Cashman, 2008). 
[bookmark: _Hlk121225341]Given the occurrence of different mineral phases (e.g., plagioclase, sanidine, clinopyroxene, amphibole) in the selected clasts of the opening phase of the Avellino eruption, several thermobarometers mainly based on phase equilibria between clinopyroxene and liquid, between coexisting feldspars, and between amphibole-plagioclase have been applied to calculate pre-eruptive magma temperatures and pressures (procedures, equilibrium conditions and restrictions of use are reported below). It is worth noting that many mineral-based barometers exhibit large systematic model errors when calibrated; for example, the clinopyroxene-liquid barometers of Putirka, 2008 have a standard errors of estimate (SEE) of ±2.6 kbar (equation 29a), and ±2.8 kbar (equation 39). This could affect the precision and validity for barometer applications (e.g., Putirka et al., 1996; Putirka, 2008; Erdmann et al., 2014; Neave et al., 2013; Tommasini et al., 2022).

Clinopyroxene-liquid thermobarometer (Masotta et al., 2013)
In order to evaluate the magmatic equilibrium temperatures and pressure for pumices, dense clasts and dense blocks, we applied the clinopyroxene-liquid geothermobarometer of Masotta et al. (2013). This model yields more precise estimates compared to previous thermometers and barometers given that the new equations have been calibrated on compositional data relative to alkaline differentiated magmas, similar to the composition of Avellino rocks. Indeed, the reliability of the models of Masotta et al. (2013) has been validated by using clinopyroxene–liquid pairs (Table S13) from trachytes and phonolites erupted during major explosive eruptions at the Phlegrean Fields and Mt. Vesuvius (central Italy), thus increasing the confidence to estimate magmatic temperatures and pressures in our samples.
Equations Talk2012 and Palk2012, with uncertainty of 18.2°C and 1.15 kbar, respectively, from Masotta et al. (2013) have been applied to those clinopyroxene-liquid pairs that satisfied equilibrium conditions tested following the two methods from Putirka (2008). The first one is based on the Fe-Mg exchange coefficients with KD(Fe-Mg)Cpx-Liq = 0.27±0.03. The second test consists of the comparison between the calculated components of clinopyroxene from the melts (jadeite and diopside-hedenbergite) versus the observed clinopyroxene components in the crystal; thus, if the system is equilibrated, the sum of calculated components should be equal 1 and the difference between predicted and observed DiHd should be 0. We consider pairs with a KD(Fe-Mg)Cpx-Liq in a restricted range compared to that suggested by Putirka, 2008,  (0.22 – 0.32) and a DiHd error (DiHdpredicted - DiHdobserved) < 0.1. It is worth noting that, in our samples, the equilibrium between clinopyroxene and liquid is indicated only by one parameter: WPEU1 satisfy the Fe-Mg exchange coefficients range, while only dense blocks with a DiHd error < 0.1 were considered.
The model also requires melt water content (in wt.%) as input to calculate pre-eruptive temperature. However, if the amount of water is unknown, the H2O by “difference” can be used. The H2O for WPEU1 have been estimated by the application of the empirical plagioclase-liquid hygrometer of Masotta et al. (2019). Results from the calculation indicated that the concentration in white pumice is in the range of 5.4 – 7.9 wt.% at temperature around 800°C. We decide to assume a melt water content of 6 wt%. Equilibrium conditions between plagioclase and liquid have been investigated following tests from Putirka (2008) and comparing An-Ab exchange; values should be about 0.1±0.05, at T<1050 °C. 
H2O values for dense blocks has been determined by the k-feldspar-liquid hygrometer of Mollo et al. (2015) specific to alkaline differentiated magma. Only sanidine-liquid pairs belonging to T2 samples satisfied equilibrium conditions (see Mollo et al., 2015), estimating a melt water content, for this kind of blocks, at around 6.5 wt. % (in the range of 7.08-7.70 wt.% for AVD4 sample; 5.97-6.64 wt.% for AVD7). Contents of water (by difference) for matrix glasses in T1 blocks were assumed to be close to 0.

Two-Feldspar geothermometers (Putirka et al., 2008)
[bookmark: _Hlk121236511]The two feldspar geothermometer is based on the partitioning of albite between plagioclase and alkali feldspar (Barth, 1951). We used the two-feldspar thermometer of Putirka (2008) to estimate pre-eruptive temperature. The Equation 27b (Putirka 2008) represents a global calibration from the used experimental observations and was used to estimate temperature being much simpler and precise than other models (e.g., Stormer, 1975; Elkins and Grove, 1990). The model from Putirka (2008) requires rims composition for both selected feldspars as input and the test for equilibrium is given by the comparison of the activities, a(An - anorthite), a(Ab - albite ) and a(Or - orthoclase), between those calculated for alkali (afs) and plagioclase (plag) feldspar, following the models of Elkins and Grove (1990). The difference, a(plag) - a(afs), should nominally be zero, however, because of frequent evidence of disequilibrium conditions we considered pairs with a(plag) - a(afs) < 0.1, placing greater emphasis to activity differences more closely to 0. A total of 57 alkali feldspar-plagioclase pairs have been modelled, of which 35 pairs satisfied equilibrium criteria (3 pairs for WPEU1, 9 for T1 blocks and 23 from T2 blocks; Table S14).  

Amphibole-plagioclase (Molina et al., 2015)
To constrain T-P values, the amphibole-plagioclase thermobarometric model of Molina et al. (2015) based on the NaSi-CaAl exchange was applied. Despite the authors claim of wide applicability to igneous rocks bearing subcalcic to calcic amphibole and oligoclase or more calcic plagioclase, this thermobarometer gives better results with compositions closely matching those used for the calibration and validation of the thermobarometer. In the Avellino case, amphibole are mainly potassium magnesio-hastingsite and plagioclase cover a wide compositional range from bytownite to andesine, thus being in agreement with the experimental data set used for calibration of the thermometer. The thermometer has some constraints (Molina et al., 2021) which restrict the usage to:  (1) amphibole composition: NaM4 = 0.06–0.50 apfu (where NaM4 is the Na cation in the octahedral site M4), Ca > 1.2 apfu, Ti < 0.4 apfu, K < 0.25 apfu, and p9 < 0.34 (where p9 is the tremolite phase component); (2) plagioclase composition: pan > 0.18 and por < 0.11 (pan: anorthite molar fraction; por: orthoclase molar fraction); and (3) denominator values in expression 10, Den(Exp.): Den(A1) = –182 to –122, Den(A2) = –195 to –130 and Den(B2) = –195 to –130; where A1, A2 and B2 are the thermometric expression for three models (equations 11a, 11c, 11d; Molina et al., 2021) obtained by substituting the derived parameters in the expression 10 of Molina et al., 2021. More accurate results are guaranteed when NaM4 < 0.30 apfu and also limiting the application of expression B2 (see Molina et al., 2021) to pan < 0.80. 
24 plagioclase-amphibole pairs from white pumice and 12 pairs from DCEU1 of the opening phase have been modelled by entering each crystal phase compositions, pressure and temperature (for further instruction see Molina et al., 2021) in the excel free-workbook. Because of the existing compositional restrictions and because higher values of Cl and F contents (Cl > 0.006 apfu; F > 0.062 apfu) in amphibole from the Avellino products compared to those required for the application of the amp-plg thermometer, the three models A1, A2 and B2 (equations 11a, 11c, 11d; Molina 2021), couldn’t be applied to our samples. On the other hand, the barometer provided good results for those amphibole-plagioclase pairs with (K+Na) in the range 0-1 apfu, calculated considering the method 13-CNK (Robinson et al.,1982). In total, 5 pairs (n = 2, for WP and n = 1 for DC, where n is the number of pairs used for the application of the barometer; Table S15) gave suitable results. 


Geothermometer based on clinopyroxene composition
Temperatures were also estimated through the application of the empirical geothermometer equation developed from Bardeglinu et al. (2020) in an experimental study aimed at constraining pre-eruptive storage conditions and physical properties (pressure, temperature and volatiles) of the 1631 eruption at Mt. Somma-Vesuvius: 



This geothermometer derives from an important linear relationships (R2 = 0.83) observed between experimental clinopyroxene composition (Mg#) and temperatures. The standard error of the regression is 14.5 °C, with a maximum difference between estimated and measured T of 26 °C. Only clinopyroxene from the coarser juvenile component (dense blocks) have been selected to define T magma conditions as they are the object of the diffusion chronometry study presented in section 5.3 and in the following paragraph S3. Temperatures are determined using the average chemical composition of the different portion (core-mantle-rim) of a total of 17 clinopyroxene belonging to T1 blocks, T1 (AVD1, AVD9 and AV_B) of the Avellino opening phase (Table S16). 

S2. NIDIS MODEL (Petrone et al. 2016) and application. 
Pre-eruptive timescales (Table S17) of magma storage and movement toward the surface have been calculated on 16 selected clinopyroxene using the Non-Isothermal Diffusion Incremental Step (NIDIS) approach (Petrone et al., 2016). NIDIS takes into account the multiple-stage variations of temperature and chemical composition of the magma as a result of different pre-eruptive processes. These temporal variations are recorded in the textures and compositions of crystals with distinctive zoning profile and are significantly dependent on temperatures of crystallization and crystal storage. The NIDIS model considers diffusion coefficients for each different crystal composition boundary to match its specific temperature set at the pre-eruptive equilibrium condition. The NIDIS model has been developed on the basis of diffusion profiles derived from high-resolution back-scattered images of clinopyroxene (Petrone et al., 2016), as the grey scale profile from BSE images can be used as a proxy of Mg# variation in clinopyroxene (e.g. Morgan et al. 2004; Chamberlain et al., 2014; Petrone et al., 2016, 2018). 
The application of the NIDIS code allows to deconstruct the core-rim diffusion profile of single or multi-zoned crystals into different isothermal steps each characterised by a diffusion coefficient (D) calculated at the temperature of pre-eruptive equilibrium condition relative to the specific compositional boundary (Petrone et al., 2016). Thereby, partial timescales (Δtn) can be calculated for each compositional boundary and the total residence time of a crystal is given by "∆t"= ∑∆tn. For example, in the simple case of a pyroxene crystal with a low-Mg# [(Mg/Mg+Fe2+)], low T core, surrounded by a high-Mg#, high T mantle and a low-Mg#, low T rim, two partial timescales (Δt1 and Δt2) can be calculated.  Δt2 corresponds to diffusive time spent by the crystal at low T in the low-Mg# domain of the rim, which represents the last magmatic environment until eruption. It is obtained by the best fit of the diffusion profile across the more external compositional boundary. Δt1 is the timescale obtained by the best fit of the diffusion profile across the more internal boundary (core-mantle) and is calculated as Δt4 – Δt3; where Δt3 is the pseudo-timescale calculated by assuming that the core-mantle profile has diffused at high-T with the same √4Dt parameter of the mantle-rim fit (Δt2).  Δt4 is the pseudo-timescale obtained by the best fit model applied to the core-mantle diffusion profile assuming it is formed entirely at high-T of the high-Mg# magma. Thus, Δt1 is time that the core-mantle compositional boundary spent diffusing at the high-T of the high-Mg# magma environment and can be equate to the duration of the magma mixing process; for further details see Petrone et al., 2016, 2018, 2021; Mangler et al., 2022). In our case, we have adapted NIDIS to calculate: 
1) Residence time of crystals within the last magmatic environment before eruption related to the diffusive time of the last compositional boundary at the crystal’s rim (e.g., Allan et al., 2013; Costa et al., 2008; Kilgour et al., 2014; Morgan et al., 2004, Petrone et al., 2022).  
2) Total timescales from the mafic recharge to the onset of the eruption, including the duration of magma mixing.
3) Partial timescales related to the diffusive time of the internal core-mantle compositional boundary (i.e., minimum timescale). 

Sample selection for diffusion modelling
Typically, in diffusion modelling studies, clinopyroxenes are prepared following the procedure from Morgan et al. (2004) that comprise the phenocrysts separation via hand picking from crushed scoriae and pumice. However, because our samples are represented by the dense coarse fraction found in the basal layer of the Avellino Plinian eruption, 17 microphenocrysts and phenocrysts (125-530 µm; Fig. S1) were selected from thin sections of the three samples (AVD1, AV_B and AVD9) directly, following the approach of Mangler et al. (2022). Clinopyroxene sections cut parallel to the (100) or (010) crystallographic planes (i.e., perpendicular to the a- and b-axes) were selected on the optical microscope for analysis. Even if the modelling of obliques cuts can lead to artificially inflated estimates by 0.2 to 10 times the true diffusion time (Shea et al., 2015) and since that oblique crystals are common in nature samples and sections with slight oblique cuts cannot be completely avoided, the generated timescales are assumed to be maximum timescales. 

[bookmark: _Toc128487537]Clinopyroxene analysis for elemental diffusion
[bookmark: _Toc128487538]High-resolution core-to-rim compositional profile, with ~ 4-5 µm step size, were obtained using a CAMECA SX 100 electron microprobe at IAC-NHM (Imaging and Analysis Centre at the Natural History Museum, London). Major elements measurements were performed using the microprobe with an electron gun voltage of 20 kV, current of 20 nA and focussed beam size of ~ 2 µm. Na was analysed as first element for 10 s, followed by 20 s for all the other elements (Si, Mg, Al, Ca, Ti, Cr, Mn, Fe, Ca, and Ni). Matrix effects were corrected using the Cameca PAP procedure built-into the microprobe. Detection limits for most elements were < 0.1 wt.%, and standard deviation of the analyses was typically <0.5 wt.%. 

Crystal imaging 
High-resolution back-scattered (BSE) SEM images were collected to identify zoned clinopyroxene and to perform elemental diffusion modelling using a ZEISS EVO LS 15 SEM FEI and a Quanta 650 FEG SEM at IAC-NHM  operating at 15 KeV, with a working distance of approximately 10-15 mm, and a dwell time of 30 μs.

Model input values
The NIDIS model uses codes created for the software MATLAB to extract timescales (for the code and explanations see Petrone et al., 2016). Several input variables need to be entered to create the curve of fitting between the calculated model profile from grey values (diffusion process model) to the compositional curve data and to obtain timescales. These variables are: the Fe-Mg diffusion coefficient D, the pre-exponential factor D0, the activation energy ΔH, and the estimated temperature (T°C) together with the associate error value (1sd). Clinopyroxene from this study are modelled with the following variables: D0 = 9.5*10-5 m2s-1 and ΔH = 406 kJ mol-1 from Dimanov and Sauter (2000). The D is calculated using a modified form of the Arrhenius equation: 

Where R is the gas constant (8.3145 J/mol/K) and T is temperature in Kelvin. Temperatures are estimated applying the empirical geothermometer equation from Bardeglinu et al. (2020). Temperatures are determined using different mineral composition for each considered clinopyroxene zone (Fig. S1) ranging from 1040°C to 820°C with an average error of ± 58 °C determined from the standard deviations of the estimated temperatures (Table S17). 
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Fig. S1. Backscattered (BSE) images of 4 representative clinopyroxene crystals of T1 blocks (in the left) associated with the respective grey value diffusion profile (grey circles; in the right). Compositional boundaries have been measured along the red line in the BSE-SEM images. The diffusion profiles across the boundaries have been modelled using the NIDIS code (Petrone et al., 2016); the red lines represent the best fitting grey value diffusion profiles of the core/mantle – rim timescale. The relative equilibrium temperature used in the NIDIS modelling and Mg# values for each crystal zone are reported together with the modelled residence time. A. Selected NZ-A type clinopyroxene. B. Selected NZ-B type clinopyroxene. C. Selected RZ-A type clinopyroxene. D. Selected RZ-B type clinopyroxene. (see text for full details on textures and chemical compositions of clinopyroxene). 



Table S1. Selected matrix glasses compositions of pumice (WPEU1) and dense clasts (DCEU1) of the opening phase of the Avellino eruption. For WPEU1 and DCEU1 is also reported the typology of analysis (EPMA or SEM). 
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Table S2. Selected matrix glasses compositions of dense blocks, both T1 and T2 of the opening phase of the Avellino eruption.
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Table S3. Chemical composition of sanidine for the different products of the opening phase of the Avellino Plinian eruption. *c is core; r, rim; ir, inner rim; gdm, groundmass
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Table S4. Selected chemical composition of amphibole for the different products of the opening phase of the Avellino Plinian eruption. *c is core; r, rim; gdm, groundmass.
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Table S5. Selected chemical composition of clinopyroxene for the different products of the opening phase of the Avellino Plinian eruption. *c is core; r, rim; gdm, groundmass.
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Table S6. Selected chemical composition of nepheline for the different products of the opening phase of the Avellino Plinian eruption. *c is core; r, rim; gdm, groundmass
[image: ]





Table S7. Selected chemical composition of plagioclase for the different products of the opening phase of the Avellino Plinian eruption. *c is core; r, rim; ir, inner rim; gdm, groundmass
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Table S8. Selected chemical composition of sodalite for the different products of the opening phase of the Avellino Plinian eruption. *c is core; r, rim; gdm, groundmass
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Table 9. Selected chemical composition of garnet for the different products of the opening phase of the Avellino Plinian eruption. *c is core; r, rim
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[bookmark: _Hlk163491975]
Table S10. Selected chemical composition of scapolite for the different products of the opening phase of the Avellino Plinian eruption. *c is core; r, rim
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Table S11. Selected chemical composition of biotite for WPEU1 of the opening phase of the Avellino Plinian eruption. 
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Table S12. Selected chemical composition of olivine for T2 blocks of the opening phase of the Avellino Plinian eruption. 
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Table S13. Liquid/clinopyroxene pairs considered for geothermobarometric modelling applying Masotta et al., 2013. FeO as FeOtotal
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Table S14. Two-feldspar pairs considered for geothermobarometric modelling applying Putirka et al. (2008). 
[image: ]
Table S15. Amphibole-plagioclase pairs considered for geothermobarometric modelling applying Molina et al. (2015). 
[image: ]

Tables S16. Chemical compositions of clinopyroxene selected for diffusion modelling.
Tables show major elements compositions of clinopyroxene profiles selected for Fe-Mg diffusion modelling. Compositions are ordered from core (point 1/1.) to rim (point 1/#). Wo: Wollastonite; En: Enstatite; Fs: Ferrosilite; Mg#: [Mg/(Mg+Fe2+)]; FeO as FeOtot
AV_B and AVD1 samples were analysed by EPMA; AVD9 sample was analysed by SEM-EDS. 

AV_B – PX4
Crystal Type: NZ-A
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AV_B – PX5
Crystal Type: NZ-A
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AV_B – PX7
Crystal Type: NZ-B
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AV_B – PX10
Crystal Type: NZ-A
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AV_B – PX13
Crystal Type: RZ-B
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AVD1 – PX5
Crystal Type: NZ-B
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AVD1 – PX7
Crystal Type: NZ-A
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AVD1 – PX9
Crystal Type: NZ-A
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AVD1 – PX11
Crystal Type: NZ-B
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AVD1-PX12
Crystal Type: NZ-A
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AVD9-PX2
Crystal Type: NZ-B

[image: ]

AVD9-PX3
Crystal Type: NZ-B
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AVD9-PX4
Crystal Type: RZ-A
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AVD9-PX6
Crystal Type: NZ-B
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AVD9-PX7
Crystal Type: NZ-B
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AVD9-PX8
Crystal Type: NZ-A
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AVD9-PX9
Crystal Type: RZ-B
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Table S17. Timescale estimates from diffusion chronometry using the NIDIS model (Petrone et al., 2016).
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image2.emf
Sample ELV 1c ELV 1c ELV 1c ELV 1c VSM68 VSM68 VSM68 ELV 1c ELV 1c ELV 1c VSM68 VSM68 VSM68 VSM68

Type of analysis EPMA EPMA SEM SEM SEM SEM SEM EPMA EPMA SEM SEM SEM SEM SEM

SiO

2

54.9 54.6 55.3 53.9 58.3 57.9 55.3 55.7 53.1 53.5 54.6 54.9 58.6 58.3

TiO

2

0.12 0.10 0.10 0.11 0.24 0.70 0.08 0.09 0.15 0.12 0.31 0.05 0.33 0.65

Al

2

O

3

24.2 23.5 23.4 24.7 21.1 19.0 23.7 22.6 24.0 24.8 23.8 23.4 21.0 18.7

Cr

2

O

3

0.10 0.03 - - - - - - 0.02 - - - - -

FeO 1.60 1.67 1.55 1.78 2.08 4.30 1.47 1.33 1.98 2.08 1.91 1.75 2.01 4.57

MnO 0.06 0.12 0.17 0.20 0.19 0.18 0.00 0.14 0.08 0.34 0.30 0.22 0.15 0.24

MgO 0.04 0.06 0.29 0.29 0.24 0.89 0.24 0.06 0.05 0.24 0.22 0.26 0.21 0.83

CaO 1.65 1.48 1.63 1.64 2.57 4.05 1.56 1.25 1.36 1.34 1.41 1.62 2.41 3.79

Na

2

O 8.71 10.23 9.24 9.61 6.88 3.81 9.41 8.85 10.53 10.03 9.32 9.16 6.89 3.69

K2O 7.04 6.40 7.61 7.08 7.79 8.67 7.55 8.40 7.15 7.12 7.65 8.03 7.81 8.68

SrO 0.00 0.34 - - - - - 0.05 0.10 - - - - -

BaO 0.03 0.18 - - - - - 0.02 0.02 - - - - -

F 0.882 0.577 - - - - - 1.199 0.948 - - - - -

SO

3

- 0.058 - - - - - - - - - - - -

Cl 0.689 0.664 0.710 0.660 0.580 0.500 0.630 0.285 0.469 0.450 0.470 0.630 0.590 0.510

sum 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

WP

EU1

DC

EU1
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Sample VSM74B VSM74B

VSM74B

VSM74C VSM74C VSM74C VSM74D VSM74D

AVD4 AVD4 AVD4

AVD7 AVD7 AVD7

wt% gdm in fracture gdm gdm

gdm gdm

gdm in glom

SiO

2

55.7 55.2 59.0 57.6 55.1 58.0 58.0 54.7

54.7 56.9 57.3

54.8 54.7 54.7

TiO

2

0.13 0.13 0.13 0.14 0.13 0.12 0.06 0.21

0.425 0.242 0.183

0.22 0.18 0.13

Al

2

O

3

22.6 22.4 20.9 21.5 22.9 21.7 22.0 22.4

21.5 22.0 22.4

21.0 22.3 21.8

FeO 1.62 1.68 1.71 1.81 2.18 1.56 1.13 2.64

2.561 2.539 1.742

2.50 3.11 1.54

MnO 0.14 0.14 0.15 0.18 0.22 0.20 0.08 0.28

0.11 0.09 0.09

0.10 0.18 0.11

MgO 0.04 0.07 0.04 0.05 0.07 0.04 0.02 0.08

0.10 0.27 0.10

0.28 0.23 0.08

CaO 1.46 1.24 1.06 1.15 1.16 1.01 1.31 1.32

2.62 6.02 3.56

3.79 2.34 1.66

Na

2

O 9.53 9.55 7.24 7.59 9.86 8.23 8.32 9.06

7.65 6.36 7.27

6.97 9.08 7.66

K2O 7.87 8.07 9.23 8.52 7.65 8.44 8.79 8.30

8.31 4.66 7.19

7.31 7.42 8.95

SrO - - - - - - - - - -

0.19 0.08

0.05 bdl 0.02

BaO 0.02 bdl 0.02 - - - - -

0.04 0.18 0.07

0.09 0.02 0.18

P

2

O

5

0.005 0.014 0.007 - 0.008 - - 0.019

0.629 0.128 0.095

0.242 0.001 0.034

F 0.824 0.977 0.785 0.674 1.264 0.717 0.871 1.315

0.519 0.068 0.227

0.345 0.651 0.714

SO

3

0.025 0.010 0.019 - 0.007 0.023 - -

0.299 0.108 0.066

0.062 0.028 0.031

Cl 0.388 0.366 0.139 0.142 0.268 0.146 0.315 0.223

0.741 0.360 0.493

0.628 0.721 0.369

sum 100.3 99.8 100.4 99.2 100.7 100.2 100.8 100.5

100.1 100.2 100.8

98.3 100.9 98.0

T2 blocks  T1 blocks 
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Sample

ELV 1C ELV 1C ELV 1C ELV 1C ELV 1C ELV 1C VSM74D VSM74D VSM74D

Clast B Clast B Clast F Clast C Clast D Clast C

Type

WP

EU1

WP

EU1

WP

EU1

DC

EU1

DC

EU1

DC

EU1

T1  T1 T1

crystal label snd4_c snd4_r snd6_gdm snd1_r snd1_r snd2_gdm snd1_c snd1_ir snd1_r

SiO

2

65.0 65.3 65.6 65.8 65.3 62.1 65.2 65.5 64.7

Al2O

3

19.3 19.9 19.0 19.3 19.2 21.2 18.7 18.4 18.4

Fe

2

O

3

0.24 0.09 0.21 0.17 0.16 0.88 0.11 0.05 0.08

CaO 0.33 0.40 0.20 0.22 0.18 0.75 0.31 0.18 0.19

Na

2

O 3.32 3.36 2.42 3.07 3.48 5.01 3.25 3.12 3.30

K

2

O 12.3 11.9 12.9 12.3 12.3 10.2 12.8 13.1 12.8

SrO 0.08 0.28 0.31 0.07 0.22 0.14 - - -

BaO 0.00 0.12 0.02 - - 0.02 - - -

Total 100.5 101.3 100.7 100.9 100.7 100.3 100.4 100.3 99.5

Ab 29 29 22 27 30 41 27 26 28

An 2 2 1 1 1 3 1 1 1

Or 70 68 77 72 69 55 71 73 71
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sample ELV 1c ELV 1c ELV 1c VSM 77 VSM74B VSM74B VSM74C AVD7 AVD7

Clast E Clast F Clast D

type WP

EU1

WP

EU1

DC

EU1

DC

EU1

T1 T1  T1  T2  T2 

crystal label amph2_c amph1gdm amph2_c amph1gdm amph6_c amph6_r amph3_c amph2_c amph2_r

SiO

2

35.6 35.2 36.4 36.8 35.9 35.2 35.2 36.8 35.7

TiO

2

1.42 2.14 1.78 1.89 1.77 1.49 1.43 1.65 1.76

Al

2

O

3

14.7 15.1 15.0 14.8 13.3 13.5 13.4 13.8 14.4

FeOt 28.9 27.1 26.6 25.2 20.1 23.5 23.3 19.1 20.9

MnO 1.47 0.83 0.91 1.10 1.08 1.74 1.81 0.89 1.15

MgO 3.67 5.04 5.91 5.89 5.37 2.00 1.68 6.00 4.14

CaO 11.1 11.1 11.2 11.8 11.6 10.9 10.8 11.6 11.3

Na

2

O 2.47 1.40 1.95 2.22 1.72 2.25 2.11 1.90 1.95

K

2

O 2.42 3.19 2.84 2.69 3.06 2.53 2.42 2.71 2.71

F - - - - 0.79 0.54 0.60 0.81 0.51

Cl - - - - - - - - -

H2O* 2.01 2.02 2.05 2.05 1.50 1.59 1.56 1.52 1.64

Total 103.7 103.3 104.7 104.6 99.7 100.3 100.3 99.8 99.8

Mg# 0.32 0.23 0.23 0.37 0.32 0.13 0.11 0.36 0.26
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sample ELV 1c ELV 1c ELV 1C ELV 1C ELV 1C VSM74B VSM74B AVD4 AVD4

type WP

EU1

WP

EU1

DC

EU1

DC

EU1

DC

EU1

T1 T1 T2 T2

crystal cpx2gdm cpx4 cpx1gdm cpx2gdm cpx3gdm cpx5_c cpx5_r cpx9_r cpx10gdm

SiO

2

50.2 47.6 45.4 43.2 45.7 48.0 43.2 52.9 44.6

TiO

2

0.77 1.04 1.62 1.4 1.6 0.81 1.71 0.36 1.44

Al

2

O

3

5.2 7.5 9.2 12.1 8.2 5.2 8.3 2.17 7.75

Cr

2

O

3

0.19 0.03 - - - - - - -

FeO 5.75 8.04 9.79 15.89 8.65 9.33 14.03 3.82 13.21

MnO 0.08 0.20 - - - 0.19 0.53 0.1 0.43

MgO 15.14 12.75 10.61 5.35 11.16 11.73 7.68 17.05 8.7

CaO 22.4 22.6 23.0 20.9 24.4 24.2 23.2 24.0 23.2

Na

2

O 0.24 0.31 0.32 0.74 0.24 0.24 0.75 0.1 0.66

K

2

O 0.03 0.1 0.12 0.48 0.11 - - - -

Total 99.9 100.6 100.5 100.5 100.6 99.7 99.4 100.5 99.9

En 44 38 32 18 33 51 52 47 51

Fs 9 14 17 30 14 34 24 47 27

Wo 47 48 51 51 52 15 24 6 23

Mg# 0.82 0.73 0.66 0.38 0.7 0.69 0.49 0.89 0.54
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Sample

ELV 1C ELV 1C ELV 1C ELV 1C VSM74B VSM74B AVD4 VSM74C AVD7

Type

WP

EU1

WP

EU1

DC

EU1

DC

EU1

T1 T1 T2 T1 T2

crystal label nef1_c nef1_r nef1 nef2 nef2 nef12gdm nef1 nef5gdm nef5_r

SiO

2

43.6 43.6 45.6 46.3 44.1 45.2 44.5 49.0 46.6

Al2O

3

33.1 32.9 33.2 32.9 32.7 33.4 33.2 29.8 32.6

CaO 1.92 1.97 1.13 1.12 1.63 1.50 1.64 0.91 0.12

Na

2

O 16.1 16.3 16.0 15.7 16.5 16.7 16.7 15.2 18.0

K

2

O 4.57 4.44 3.61 3.64 4.52 4.30 4.52 4.68 3.81

Sr 0.42 0.07 - - - - - - -

Ba 0.02 0.05 - - - - - - -

Total 100.1 99.8 100.1 100.0 99.5 101.1 100.5 99.5 101.1
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Sample

ELV 1C ELV 1C ELV 1C ELV 1C VSM74B VSM74D VSM74C AVD7 AVD7

Clast A Clast A Clast B Clast D

Type

WP

EU1

WP

EU1

WP

EU1

DC

EU1

T1 T1 T1 T2 T2

crystal label pl1_c pl2_c pl1_r pl1_c Pl2_c Pl1_c Pl1_c pl1_r Pl5_c

SiO

2

49.7 50.5 48.2 48.9 45.3 48.0 45.6 48.6 54.0

Al2O

3

32.1 30.2 33.4 32.7 33.8 31.3 34.0 32.3 28.60

Fe

2

O

3

0.71 0.54 0.54 0.60 0.22 0.59 0.27 0.53 0.38

CaO 14.0 13.6 16.2 14.9 18.0 15.9 17.5 15.6 11.5

Na

2

O 2.77 3.23 2.26 2.34 1.44 2.49 1.45 2.71 4.63

K

2

O 0.79 0.69 0.15 0.38 0.08 0.34 0.15 0.29 0.97

SrO - 0.27 0.61 0.56 0.35 0.21 0.27 0.37 0.32

BaO - 0.08 0.14 0.07 0.01 - - 0.0 -

Total 100.1 99.1 101.4 100.5 99.2 98.9 99.2 100.5 100.4

Ab 25 29 20 22 13 22 13 23 40

An 70 67 79 76 87 76 86 75 55

Or 5 4 1 2 0 2 1 2 5
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Sample

ELV1C ELV1C ELV1C ELV1C VSM74B VSM74B VSM74C VSM74C

Type

WP

EU1

WP

EU1

DC

EU1

DC

EU1

T1 T1 T1 T1

crystal label sod1gdm sod2gdm sod2 sod12gdm sod4_c sod4_r sod3_r sod5gdm

SiO

2

37.9 38.4 37.1 39.9 35.3 35.9 34.6 35.7

Al

2

O

3

31.5 31.8 31.2 33.9 29.0 29.5 28.3 29.1

FeO 0.38 0.26 0.24 0.33 0.13 0.15 1.61 0.21

CaO 0.75 0.16 0.64 0.54 5.18 4.51 5.6 5.0

Na

2

O 20.9 23.9 22.3 17.5 19.0 19.7 18.2 18.8

K

2

O 1.88 1.75 1.76 1.57 2.08 2.15 2.01 2.25

Cl 7.25 4.55 6.61 7.43 2.44 2.58 2.27 2.59

SO

3

0.44 0.36 0.13 0.24 7.56 7.41 8.52 7.22

F - 0.2 - 0.07 - -

- -

Total 101.0 101.4 100.0 101.8 100.7 101.8 101.1 101.0
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sample  ELV 1C  ELV 1C  ELV 1C  ELV 1C  VSM74B  VSM74C  VSM74D  AVD4  

type  WP EU1  WP EU1  DC EU1  DC EU1  T1   T1   T1 block  T2 block  

crystal label  g rt1_ c  g rt1_ r  g rt1_ c  g rt1_ r  g rt1_r  g rt2_r  g rt2_ c  g rt1_c  

SiO 2  36.4  36.3  35.7  35.2  35.2  35.9  35.6  35.7  

TiO 2  1.85  2.24  1.79  3.16  2.21  2.04  2.02  2.39  

Al 2 O 3  8.5  8.5  8.7  9.0  7.7  7.8  8.4  8.6  

Fe 2 O 3  16.4  17.0  18.8  18.0  19.9  18.8  18.8  17.8  

FeO  4.17  3.32  1.76  1.05  0.84  2.01  1.52  1.74  

MnO  2.01  1.61  0.95  0.65  1.69  1.83  1.89  1.93  

MgO  0.07  0.11  0.16  0.29  0.10  0.08  0.07  0.07  

CaO  30.1  31.1  32.2  32.8  32.2  31.6  31.8  31.9  

Na 2 O  0.04  0.09  -  0.14  0.02  0.06  0.02  -  

K 2 O  -  -  -  -  -  -  -  0.07  

Total  99.6  100.2  100.1  100.3  99.8  100.0  100.0  100.3  

                           

Pyrope  0.3  0.4  0.6  1.2  1.9  4.5  3.4  3.9  

Almandine  9.3  7.3  4.0  2.3  61.7  59.0  58.2  55.6  

Spessartine  4.5  3.6  2.2  1.5  25.1  25.3  27.4  28.3  

Grossular  27.2  27.3  29.9  29.4  0.4  0.3  0.3  0.3  

Andradite  52.7  53.7  57.8  55.2  6.9  6.4  6.3  7.4  

Uvarovite  0.0  0.0  0.0  0.1  3.9  4.2  4.3  4.4  

Schorlomite  5.9  7.1  5.5  9.7  0  0  0  0  
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sample VSM74B VSM74B VSM74C VSM74C AVD4 AVD4 AVD4 AVD4

type T1 block T1 block T1 block T1 block T2 block T2 block T2 block T2 block

crystal label scp1_c scp1_r scp3_r scp4_c scp2_c scp2_r scp1_c scp1_r

SiO

2

49.6 49.3 51.6 51.2 49.7 51.8 51.3 51

Al2O

3

25.1 25.2 24.6 24.8 25 24.9 24.6 24.7

FeO 0.24 0.22 0.22 0.22 0.27 0.26 0.21 0.2

CaO 13.2 13.4 11.6 11.8 13.4 11.6 11.7 11.9

Na

2

O 5.89 5.74 6.83 6.65 5.73 6.64 6.69 6.54

K

2

O 1.51 1.51 1.57 1.69 1.56 1.93 1.58 1.54

Cl 1.75 1.74 2.1 2.02 1.76 2.09 2.16 1.97

SO

3

0.13 0.11 0.11 0.11 0.17 0.1 0.1 0.12

Total 97.4 97.2 98.6 98.5 97.6 99.3 98.4 98.000
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Sample ELV 1C ELV 1C ELV 1C

Type WP

EU1

WP

EU1

WP

EU1

crystal label bt2 bt3 bt1

SiO

2

40.6 39.8 34.4

TiO

2

2.88 3.42 2.71

Al

2

O

3

17.6 16.8 15.8

FeO 13 10.2 31.5

MnO - - -

MgO 15.3 19.3 3.5

CaO - - -

Na

2

O - - 0.64

K

2

O 9.76 10.2 9.51

BaO - - -

F - - -

Cl - - -

Total 100 100 100

Eastonite 57.4 26.6 46.1

Ti-Eastonite 0 10.8 0

Ti-OSD 42.6 24.9 34.7

Annite 30.5 23.6 81.1

Phlogopite 0 14.2 0

Mg# 0.68 0.77 0.16
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sample AVD4 AVD4

type T2  T2 

crystal  ol1 ol2

SiO

2

42.5 40.5

FeO 3.33 12.61

MnO 0.13 0.25

MgO 54.9 47.4

CaO 0.78 0.28

Total 101.7 101

Fo %  96 86
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pairs SiO

2

TiO

2

Al

2

O

3

FeO MnO MgO CaO Na

2

O K

2

O Cl Tot

WP

EU1

ELV 1c glass 1 54.8 0.1 23.9 1.64 0.23 0.22 1.68 9.44 7.37 0.650 100.0

WP

EU1

ELV 1c cpx 2 43.3 1.55 8.72 14.3 0.15 8.49 22.9 0.71 0.00 - 101.1

WP

EU1

ELV 1c glass 2 54.3 0.05 24.5 1.59 0.21 0.21 1.56 9.43 7.52 0.660 100.0

WP

EU1

ELV 1c cpx 2 43.3 1.55 8.72 14.3 0.15 8.49 22.9 0.71 0.00 - 101.1

WP

EU1

ELV 1c glass 3  55.3 0.1 23.4 1.55 0.17 0.29 1.63 9.24 7.61 0.710 100.0

WP

EU1

ELV 1c cpx 2 43.3 1.55 8.72 14.3 0.15 8.49 22.94 0.71 0.00 - 101.1

WP

EU1

ELV 1c glass 3  55.3 0.1 23.4 1.55 0.17 0.29 1.63 9.24 7.61 0.710 100.0

WP

EU1

ELV 1c cpx 1 44.2 1.41 8.63 13.8 0.16 8.70 23.1 0.59 0.01 - 101.4

WP

EU1

ELV 1c glass 5  54.6 0.09 23.8 1.73 0.19 0.35 1.64 9.27 7.62 0.680 100.0

WP

EU1

ELV 1c cpx 1 44.2 1.41 8.63 13.8 0.16 8.70 23.1 0.59 0.01 - 101.4

WP

EU1

ELV 1c glass 6 54.7 0.11 23.9 1.63 0.19 0.29 1.62 9.37 7.51 0.68 100.0

WP

EU1

ELV 1c cpx 1 44.2 1.41 8.63 13.8 0.16 8.70 23.1 0.59 0.01 - 101.4

WP

EU1

ELV 1c glass 6 54.7 0.11 23.9 1.63 0.19 0.29 1.62 9.37 7.51 0.68 100.0

WP

EU1

ELV 1c cpx 2 43.3 1.55 8.72 14.3 0.15 8.49 22.9 0.71 0.00 - 101.1

WP

EU1

ELV 1c glass 4 54.5 0.21 23.8 1.65 0.14 0.38 1.61 9.49 7.45 0.720 100.0

WP

EU1

ELV 1c cpx 8 47.6 0.94 6.78 10.4 0 10.51 23.1 0.49 0.24 - 100.4

T1  VSM74D glass 10 58.9 0.07 22.7 0.75 0.05 0.01 3.33 7.31 5.44 0.020 99.1

T1  VSM74D cpx 2 45.6 1.17 6.98 12.4 0.39 9.36 23.4 0.60 - - 99.9

T1  VSM74D glass 10 58.9 0.07 22.7 0.75 0.05 0.01 3.33 7.31 5.44 0.020 99.1

T1  VSM74D cpx1 44.7 1.39 7.63 11.3 0.21 9.92 23.6 0.30 - - 99.1

T1  VSM74D glass 10 58.9 0.07 22.7 0.75 0.05 0.01 3.33 7.31 5.44 0.020 99.1

T1  VSM74D cpx1/bis 45.6 0.97 6.42 11.5 0.22 9.84 23.8 0.38 - - 98.7

T2 AVD4 glass 10 56.9 0.20 22.2 1.97 0.13 0.15 3.47 7.93 7.16 - 100.3

T2 AVD4 cpx 3 44.7 1.40 7.46 14.3 0.42 8.09 23.3 0.65 - - 100.3

T2 AVD4 glass 10 56.9 0.20 22.2 1.97 0.13 0.15 3.47 7.93 7.16 - 100.3

T2 AVD4 cpx 3/bis 43.9 1.62 8.28 14.7 0.58 7.29 23.0 0.76 - - 100.1

T2 AVD4 glass 10 56.9 0.20 22.2 1.97 0.13 0.15 3.47 7.93 7.16 - 100.3

T2 AVD4 cpx 4 43.4 1.61 8.00 15.0 0.58 7.24 23.0 0.80 - - 99.7

T2 AVD4 glass 9  57.3 0.18 22.4 1.74 0.09 0.10 3.56 7.27 7.19 - 99.9

T2 AVD4 cpx 4/bis 43.4 1.61 8.00 15.0 0.58 7.24 23.0 0.80 - - 99.7

T2 AVD4 glass 7 56.4 0.24 21.9 2.52 0.09 0.27 5.98 6.32 4.63 - 98.5

T2 AVD4 cpx 10 44.6 1.44 7.75 13.2 0.43 8.70 23.2 0.66 - - 99.9


image15.emf
pairs SiO

2

TiO

2

Al

2

O

3

FeO MnO MgO CaO Na

2

O K

2

O Tot

WP

EU1

ELV 1c/B snd c 65.0 - 19.3 0.24 - - 0.33 3.32 12.3 100.4

WP

EU1

ELV 1c/B pl 1 58.6 - 24.9 0.76 - - 6.75 6.57 1.47 99.0

WP

EU1

ELV 1c/B snd r 65.3 - 19.9 0.09 - - 0.40 3.36 11.9 100.9

WP

EU1

ELV 1c/B pl 1 58.6 - 24.9 0.76 - - 6.75 6.57 1.47 99.0

WP

EU1

ELV 1c/F snd m 65.6 - 19.0 0.21 - - 0.20 2.42 12.9 100.4

WP

EU1

ELV 1c/F pl 2 60.2 - 25.0 0.95 - - 6.18 6.63 1.57 100.6

T1  VSM74D snd 1  64.7 - 18.4 0.08 - - 0.19 3.30 12.8 99.5

T1  VSM74D pl 1 50.6 - 29.3 0.47 - - 13.4 3.67 0.72 98.2

T1  VSM74D snd 3  65.6 - 18.7 0.09 - - 0.15 3.51 12.7 100.7

T1  VSM74D pl 1 50.6 - 29.3 0.47 - - 13.4 3.67 0.72 98.2

T1  VSM74D snd 4  63.8 - 19.2 0.21 - - 0.68 2.12 13.7 99.7

T1  VSM74D pl 1 50.6 - 29.3 0.47 - - 13.4 3.67 0.72 98.2

T1  VSM74D snd 5 65.1 - 18.7 0.06 - - 0.20 3.01 13.1 100.3

T1  VSM74D pl 1 50.6 - 29.3 0.47 - - 13.4 3.67 0.72 98.2

T1  VSM74B snd 1 64.6 - 18.5 0.11 - - 0.25 2.61 13.5 99.7

T1  VSM74B pl 1 48.2 - 32.0 0.50 - - 15.9 2.53 0.35 99.5

T1  VSM74B snd 4 65.0 - 18.7 0.09 - - 0.19 2.96 13.5 100.5

T1  VSM74B pl1 48.2 - 32.0 0.50 - - 15.9 2.53 0.35 99.5

T1  VSM74B snd 8 65.1 - 18.7 0.12 - - 0.19 2.65 13.6 100.3

T1  VSM74B pl1 48.2 - 32.0 0.50 - - 15.9 2.53 0.35 99.5

T1  VSM74B snd 9 65.7 - 18.5 0.09 - - 0.18 3.02 13.4 101.0

T1  VSM74B pl1 48.2 - 32.0 0.50 - - 15.9 2.53 0.35 99.5

T1  VSM74B snd 10 64.8 - 18.7 0.09 - - 0.22 2.78 13.2 99.9

T1  VSM74B pl1 48.2 - 32.0 0.50 - - 15.9 2.53 0.35 99.5

T2 AVD7 snd 3 65.2 - 18.9 0.06 - - 0.14 3.30 12.6 100.3

T2 AVD7 pl 3 53.6 - 28.9 0.46 - - 11.8 4.61 0.86 100.3

T2 AVD7 pl 4  48.9 - 32.1 0.46 - - 15.6 2.70 0.30 100.0

T2 AVD7 pl 5 52.3 - 29.8 0.36 - - 12.4 4.23 0.74 99.9

T2 AVD7 pl 1  48.6 - 32.3 0.53 - - 15.6 2.71 0.29 100.1

T2 AVD7 snd 4 64.8 - 18.9 0.11 - - 0.22 2.89 13.2 100.2

T2 AVD7 pl 3 53.6 - 28.9 0.46 - - 11.8 4.61 0.86 100.3

T2 AVD7 pl 4  48.9 - 32.1 0.46 - - 15.6 2.70 0.30 100.0

T2 AVD7 pl 5 52.3 - 29.8 0.36 - - 12.4 4.23 0.74 99.9

T2 AVD7 pl 1  48.6 - 32.3 0.53 - - 15.6 2.71 0.29 100.1

T2 AVD7 snd 1  63.6 - 18.8 0.08 - - 0.17 3.01 13.0 98.7

T2 AVD7 pl 3 53.6 - 28.9 0.46 - - 11.8 4.61 0.86 100.3

T2 AVD7 pl 4  48.9 - 32.1 0.46 - - 15.6 2.70 0.30 100.0

T2 AVD7 pl 5 52.3 - 29.8 0.36 - - 12.4 4.23 0.74 99.9

T2 AVD7 pl 1  48.6 - 32.3 0.53 - - 15.6 2.71 0.29 100.1

T2 AVD7 snd 8 65.0 - 18.7 0.15 - - 0.17 2.70 14.0 100.7

T2 AVD7 pl 3 53.6 - 28.9 0.46 - - 11.8 4.61 0.86 100.3

T2 AVD7 pl 4  48.9 - 32.1 0.46 - - 15.6 2.70 0.30 100.0

T2 AVD7 pl 5 52.3 - 29.8 0.36 - - 12.4 4.23 0.74 99.9

T2 AVD7 pl 1  48.6 - 32.3 0.53 - - 15.6 2.71 0.29 100.1

T2 AVD4 snd 1 66.4 - 18.9 0.11 - - 0.15 3.36 12.6 101.5

T2 AVD4 pl 1 49.6 - 31.6 0.43 - - 14.7 2.95 0.45 99.7

T2 AVD4 snd 2  65.7 - 18.7 0.09 - - 0.20 3.04 13.2 100.9

T2 AVD4 pl 1 49.6 - 31.6 0.43 - - 14.7 2.95 0.45 99.7

T2 AVD4 snd 3  63.5 - 17.8 0.14 - - 0.18 3.43 12.8 97.8

T2 AVD4 pl 1 49.6 - 31.6 0.43 - - 14.7 2.95 0.45 99.7

T2 AVD4 snd 4 65.3 - 18.8 0.08 - - 0.23 1.71 15.3 101.5

T2 AVD4 pl1 49.6 - 31.6 0.43 - - 14.7 2.95 0.45 99.7

T2 AVD4 snd 6 66.1 - 18.8 0.13 - - 0.21 3.43 12.6 101.3

T2 AVD4 pl 1 49.6 - 31.6 0.43 - - 14.7 2.95 0.45 99.7
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pairs SiO

2

TiO

2

Al

2

O

3

Cr

2

O

3

NiO FeO MnO MgO CaO Na

2

O K

2

O F Cl SrO BaO Tot

WP

EU1

ELV 1c anf 1  35.8 1.72 15.4 - - 25.4 1.03 4.31 11.1 1.71 2.97 0.91 0.08 - - 100.5

WP

EU1

ELV 1c pl1 48.2 - 33.4 - - 1.03 - - 16.2 2.26 0.15 - - 0.61 0.14 101.4

WP

EU1

ELV 1c anf 5 36.0 1.49 15.2 - - 25.6 1.32 3.84 10.9 1.95 2.59 0.52 0.07 - - 99.5

WP

EU1

ELV 1c pl1 48.2 - 33.4 - - 1.03 - - 16.2 2.26 0.15 - - 0.61 0.14 101.4

DC

EU1

ELV1c  anf 2 35.1 1.58 14.1 0.02 - 25.1 0.57 4.54 11.5 1.40 2.75 0.45 0.06 97.2

DC

EU1

ELV1c  pl1 48.9 - 32.7 - - 1.08 0.00 0.07 14.9 2.34 0.38 - - 0.56 0.07 100.5
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Point SiO

2

TiO

2

Al

2

O

3

FeO MnO MgO CaO Na

2

O K

2

O Total Wo En Fs Mg# Ca Al

1 / 1 .  48.3 0.90 6.10 7.69 0.12 12.7 23.5 0.26 0.03 99.5 49.8 37.4 12.7 0.746 0.938 0.268

1 / 2 .  48.6 0.91 5.84 7.47 0.12 13.1 23.6 0.25 - 99.9 49.6 38.1 12.2 0.757 0.940 0.256

1 / 3 .  48.7 0.9 5.91 7.52 0.16 12.9 23.4 0.26 0.01 99.7 49.5 38.0 12.4 0.753 0.932 0.259

1 / 4 .  48.2 0.92 6.37 7.81 0.15 12.7 23.4 0.27 0.01 99.8 49.6 37.5 12.9 0.743 0.931 0.279

1 / 5 .  48.3 0.9 6.12 7.8 0.15 12.6 23.3 0.21 0.02 99.4 49.6 37.4 13.0 0.743 0.934 0.270

1 / 6 .  47.1 1.07 7.25 8.62 0.17 12.1 23.2 0.32 0.03 99.8 49.6 36.0 14.4 0.714 0.926 0.319

1 / 7 .  45.9 1.16 8.40 9.43 0.19 11.0 23.1 0.33 0.02 99.4 50.5 33.4 16.1 0.674 0.929 0.372

1 / 8 .  46.4 1.04 7.94 9.43 0.18 10.9 23.4 0.46 0.01 99.7 51.0 33.0 16.0 0.673 0.939 0.351

1 / 9 .  46.0 1.04 8.00 9.55 0.19 10.8 23.2 0.33 0 99.1 50.7 32.9 16.3 0.669 0.938 0.356

1 / 10 .  44.9 1.22 8.97 10.8 0.21 10.1 22.8 0.39 - 99.3 50.4 31.0 18.6 0.624 0.924 0.400

1 / 11 .  44.0 1.29 9.76 11.73 0.25 8.99 23.0 0.41 0.01 99.4 51.5 28.0 20.5 0.577 0.936 0.437

1 / 12 .  42.6 1.43 10.33 13.73 0.32 7.47 22.7 0.53 0.01 99.1 51.9 23.7 24.4 0.492 0.936 0.468

1 / 13 .  43.2 1.39 9.37 13.97 0.41 7.40 22.6 0.63 0.01 98.9 51.6 23.5 24.9 0.486 0.933 0.426

1 / 14 .  44.4 1.39 8.20 13.30 0.48 8.02 22.6 0.73 0.02 99.1 51.2 25.3 23.5 0.518 0.930 0.371

1 / 15 .  44.4 1.43 8.11 13.44 0.5 8.13 22.5 0.67 0.01 99.1 50.7 25.6 23.7 0.519 0.924 0.367

1 / 16 .  44.4 1.45 8.07 13.38 0.5 8.14 22.8 0.74 0.01 99.4 51.1 25.4 23.4 0.520 0.934 0.364

1 / 17 .  44.2 1.47 8.04 13.62 0.5 7.99 22.5 0.72 0.01 99.0 50.9 25.1 24.0 0.511 0.927 0.364

1 / 18 .  44.1 1.5 8.16 13.70 0.51 7.92 22.6 0.77 - 99.2 50.9 24.9 24.2 0.507 0.927 0.369

1 / 19 .  44.0 1.54 8.31 14.02 0.51 7.68 22.4 0.69 - 99.1 50.9 24.3 24.9 0.494 0.925 0.377

1 / 20 .  44.0 1.54 8.18 13.87 0.51 7.74 22.4 0.73 0.04 98.9 50.9 24.5 24.6 0.499 0.923 0.372

1 / 21 .  43.9 1.55 8.47 13.61 0.51 7.78 22.4 0.75 0.08 99.0 51.1 24.7 24.2 0.505 0.924 0.384
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Point SiO

2

TiO

2

Al

2

O

3

FeO MnO MgO CaO Na

2

O K

2

O Total Wo En Fs Mg# Ca Al

1 / 1 .  50.1 0.63 4.37 6.91 0.18 13.71 23.4 0.17 0.01 99.5 48.9 39.8 11.3 0.780 0.934 0.192

1 / 2 .  49.6 0.73 4.60 7.67 0.18 13.27 23.4 0.25 0.01 99.6 48.8 38.6 12.5 0.755 0.932 0.202

1 / 3 .  49.3 0.80 5.13 8.27 0.2 12.73 23.2 0.24 - 99.8 48.9 37.4 13.6 0.733 0.926 0.226

1 / 4 .  48.7 0.90 5.39 8.72 0.17 12.38 23.2 0.2 - 99.7 49.1 36.5 14.4 0.717 0.930 0.238

1 / 5 .  48.3 0.93 5.57 9.03 0.18 12.06 23.1 0.23 0.01 99.4 49.2 35.8 15.0 0.704 0.930 0.247

1 / 6 .  47.1 1.20 6.72 9.41 0.19 11.44 23.1 0.26 0.01 99.4 49.8 34.3 15.8 0.684 0.933 0.298

1 / 7 .  42.6 2.09 10.52 12.11 0.21 8.27 22.9 0.39 0.01 99.0 52.2 26.2 21.5 0.549 0.940 0.475

1 / 8 .  42.2 2.00 10.02 14.41 0.38 7.01 22.7 0.63 0.03 99.3 51.9 22.3 25.8 0.464 0.935 0.455

1 / 9 .  44.1 1.56 8.27 13.49 0.47 7.86 22.5 0.73 0.01 98.9 51.2 24.9 23.9 0.509 0.928 0.375

1 / 10 .  43.7 1.58 8.39 13.76 0.5 7.69 22.4 0.7 0.04 98.7 51.1 24.4 24.5 0.499 0.927 0.382
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Point SiO

2

TiO

2

Al

2

O

3

FeO MnO MgO CaO Na

2

O K

2

O Total Wo En Fs Mg# Ca Al

1 / 1 .  41.9 1.73 10.49 13.07 0.26 7.61 23.2 0.43 - 98.7 52.7 24.1 23.2

0.509

0.958 0.477

1 / 2 .  42.3 1.73 10.23 13.42 0.27 7.74 22.9 0.41 0.01 99.0 51.9 24.4 23.7

0.507

0.945 0.464

1 / 3 .  42.7 1.86 10.06 13.09 0.3 7.85 22.7 0.49 0.02 99.0 51.7 24.9 23.3

0.517

0.933 0.456

1 / 4 .  44.3 1.42 9.40 11.11 0.23 9.18 23.0 0.38 0.02 99.0 51.8 28.7 19.5

0.596

0.940 0.422

1 / 5 .  44.2 1.35 9.49 11.29 0.26 9.07 22.8 0.43 0.01 98.9 51.6 28.5 19.9

0.589

0.934 0.427

1 / 6 .  42.1 1.87 10.82 12.61 0.23 7.87 22.8 0.38 0.02 98.7 52.3 25.1 22.6

0.527

0.941 0.491

1 / 7 .  42.0 1.78 11.07 13.14 0.25 7.5 22.8 0.4 0.01 98.9 52.4 24.0 23.6

0.504

0.939 0.502

1 / 8 .  43.1 1.73 9.75 12.53 0.29 8.24 22.7 0.53 0.02 98.9 51.6 26.1 22.3

0.540

0.932 0.441

1 / 9 .  43.6 1.64 8.78 13.19 0.43 8.01 22.5 0.7 0.02 98.8 51.1 25.4 23.5

0.520

0.925 0.398

1 / 10 .  44.2 1.55 8.36 13.13 0.45 8.26 22.6 0.64 0.03 99.2 50.9 26.0 23.1

0.529

0.926 0.378

1 / 11 .  44.2 1.56 8.32 13.34 0.48 7.89 22.4 0.72 0.02 98.8 51.1 25.1 23.8

0.513

0.923 0.378

1 / 12 .  43.9 1.68 8.86 13.60 0.49 7.82 22.3 0.73 0.08 99.5 51.0 24.8 24.2

0.506

0.916 0.400
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Point SiO

2

TiO

2

Al

2

O

3

FeO MnO MgO CaO Na

2

O K

2

O Total Wo En Fs Mg# Ca Al

1 / 1 .  49.7 0.69 4.60 7.57 0.17 13.2 23.6 0.18 0.01 99.6 49.3 38.3 12.4

0.756

0.942 0.202

1 / 2 .  49.8 0.72 4.71 7.59 0.17 13.1 23.5 0.24 0.01 99.7 49.3 38.2 12.5 0.754 0.936 0.207

1 / 3 .  49.7 0.67 4.60 7.55 0.17 13.2 23.7 0.23 0.01 99.7 49.5 38.2 12.3 0.757 0.945 0.202

1 / 4 .  49.7 0.67 4.67 7.6 0.15 13.2 23.6 0.25 0.02 99.7 49.3 38.3 12.4 0.755 0.939 0.205

1 / 5 .  50.0 0.64 4.44 7.46 0.16 13.2 23.8 0.25 - 99.9 49.5 38.3 12.1 0.759 0.945 0.194

1 / 6 .  50.0 0.66 4.33 7.49 0.17 13.5 23.5 0.22 0.01 99.8 48.9 39.0 12.2 0.762 0.935 0.190

1 / 7 .  50.1 0.65 4.21 7.52 0.16 13.4 23.5 0.22 0.02 99.8 49.0 38.8 12.2 0.760 0.937 0.185

1 / 8 .  50.0 0.63 4.19 7.55 0.18 13.4 23.4 0.24 0.01 99.6 48.8 38.9 12.3 0.760 0.933 0.184

1 / 9 .  51.4 0.63 4.17 7.55 0.2 13.7 23.5 0.22 0.02 101.3 48.6 39.2 12.2 0.763 0.923 0.180

1 / 10 .  50.1 0.65 4.18 7.66 0.17 13.4 23.4 0.19 0.01 99.8 48.8 38.8 12.4 0.757 0.934 0.183

1 / 11 .  49.1 0.74 4.34 7.75 0.17 13.2 23.4 0.21 0.01 98.8 48.9 38.5 12.7 0.752 0.940 0.192

1 / 12 .  47.0 1.21 7.15 8.61 0.14 11.8 23.6 0.28 0.01 99.8 50.5 35.1 14.4 0.709 0.945 0.315

1 / 13 .  46.2 1.28 7.59 8.97 0.16 11.4 23.3 0.27 0.02 99.1 50.6 34.3 15.2

0.693

0.941 0.337

1 / 14 .  46.6 1.45 7.55 8.54 0.16 11.7 23.2 0.26 0.03 99.5 50.3 35.3 14.4

0.710

0.933 0.334

1 / 15 .  46.5 1.4 7.75 8.58 0.14 11.6 23.4 0.29 0.02 99.7 50.6 34.9 14.5

0.707

0.938 0.342

1 / 16 .  44.4 1.76 9.04 9.72 0.16 10.3 23.2 0.33 - 98.8 51.5 31.7 16.8

0.653

0.943 0.404

1 / 17 .  44.0 1.67 9.60 11.0 0.21 9.30 23.1 0.35 0.02 99.2 51.8 29.0 19.2

0.601

0.941 0.430

1 / 18 .  44.4 1.36 8.37 11.4 0.27 9.36 23.1 0.49 0.02 98.8 51.3 28.9 19.8

0.593

0.945 0.377

1 / 19 .  42.0 1.68 10.44 14.0 0.3 7.26 22.9 0.46 0.03 99.1 52.1 23.0 24.9

0.480

0.945 0.474

1 / 20 .  41.1 1.83 10.60 16.0 0.45 5.99 22.4 0.67 0.04 99.1 51.8 19.3 28.9

0.400

0.933 0.485

1 / 21 .  42.9 1.74 9.71 14.4 0.46 6.94 22.5 0.65 0.04 99.3 51.8 22.3 26.0

0.462

0.928 0.441

1 / 22 . 

43.2 1.7 8.83 13.8 0.48 7.53 22.6 0.73 0.06 98.8 51.5 23.9 24.5 0.494

0.933 0.402
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Point SiO

2

TiO

2

Al

2

O

3

FeO MnO MgO CaO Na

2

O K

2

O Total Wo En Fs Mg# Ca Al

1 / 1 .  43.8 1.66 8.05 13.67 0.52 7.84 22.6 0.71 0.04 98.9 51.2 24.7 24.2

0.505

0.934 0.366

1 / 2 .  43.6 1.65 8.32 13.8 0.52 7.63 22.5 0.71 0.03 98.7 51.2 24.2 24.6 0.496 0.931 0.379

1 / 3 .  43.4 1.37 9.06 12.77 0.31 8.21 22.8 0.51 0.02 98.4 51.6 25.9 22.6 0.534 0.942 0.412

1 / 4 .  41.6 1.46 10.65 15.07 0.32 6.83 22.7 0.44 0.01 99.1 51.6 21.6 26.8 0.447 0.940 0.485

1 / 5 .  41.4 1.44 9.77 16.32 0.43 5.94 22.5 0.61 0.02 98.4 51.7 19.0 29.3 0.393 0.943 0.451

1 / 6 .  42.4 1.42 9.11 15.59 0.56 6.31 22.5 0.87 - 98.7 51.7 20.2 28.0 0.419 0.936 0.418

1 / 7 .  42.4 1.51 8.84 16.53 0.73 5.81 21.9 0.9 0.02 98.6 51.1 18.9 30.1 0.385 0.917 0.408

1 / 8 .  42.2 1.69 8.82 15.75 0.63 6.12 22.1 0.86 0.01 98.1 51.5 19.8 28.6 0.409 0.930 0.408

1 / 9 .  43.7 1.35 9.14 12.61 0.39 8.26 22.8 0.55 0.03 98.8 51.7 26.0 22.3 0.539 0.938 0.414

1 / 10 .  43.6 1.32 9.14 13.21 0.4 8.08 22.8 0.67 0.03 99.1 51.4 25.4 23.3 0.522 0.934 0.413

1 / 11 .  43.3 1.42 9.71 14.21 0.45 7.24 22.7 0.68 0.06 99.8 51.7 23.0 25.3 0.476 0.930 0.438
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2

O Total Wo En Fs Mg# Ca Al

1 / 1 .  43.3 1.74 9.37 12.2 0.26 8.83 22.9 0.38 0.01 98.9 51.2 27.5 21.3

0.564

0.939 0.423

1 / 2 .  43.3 1.76 9.37 12.2 0.23 8.83 23.1 0.33 0.01 99.1 51.4 27.4 21.2 0.563 0.946 0.423

1 / 3 .  43.2 1.73 9.36 12.2 0.25 8.96 23.1 0.46 0.01 99.2 51.2 27.7 21.2 0.566 0.942 0.421

1 / 4 .  43.3 1.75 9.34 12.3 0.27 8.77 23.0 0.39 - 99.0 51.3 27.3 21.4 0.560 0.942 0.421

1 / 5 .  41.3 2.18 10.9 13.9 0.3 7.14 22.9 0.43 - 99.0 52.4 22.7 24.8 0.478 0.947 0.496

1 / 6 .  41.6 2.02 10.6 13.6 0.31 7.44 22.9 0.48 - 98.8 52.2 23.6 24.1 0.495 0.946 0.480

1 / 7 .  42.0 1.98 10.3 13.6 0.3 7.66 22.8 0.49 - 99.0 51.7 24.2 24.0 0.502 0.938 0.468

1 / 8 .  41.5 2.06 10.3 13.6 0.32 7.54 22.9 0.46 - 98.6 52.1 23.8 24.0 0.498 0.950 0.469

1 / 9 .  41.2 2.04 10.5 14.6 0.39 6.77 22.7 0.56 0.01 98.7 52.2 21.7 26.1 0.453 0.943 0.480

1 / 10 .  46.3 1.04 6.97 10.7 0.25 10.33 23.5 0.42 0.01 99.5 50.8 31.1 18.1 0.632 0.950 0.310

1 / 11 .  46.3 1.01 7.01 10.7 0.24 10.39 23.4 0.34 0.02 99.4 50.7 31.3 18.0 0.634 0.949 0.313

1 / 12 .  44.2 1.53 9.03 11.3 0.24 9.31 23.2 0.38 0.02 99.1 51.5 28.8 19.6 0.595 0.944 0.405

1 / 13 .  44.2 1.54 8.94 11.3 0.2 9.42 23.3 0.38 0.01 99.2 51.5 29.0 19.5

0.598

0.949 0.401

1 / 14 .  44.4 1.46 8.57 11.1 0.21 9.64 23.3 0.32 - 98.9 51.4 29.6 19.0

0.608

0.951 0.385

1 / 15 .  43.8 1.6 9.32 11.4 0.2 9.42 23.0 0.39 - 99.0 51.1 29.2 19.8

0.596

0.936 0.418

1 / 16 .  42.6 2.1 10.4 12.3 0.26 8.34 22.7 0.39 - 99.1 51.7 26.4 21.9

0.547

0.933 0.470

1 / 17 .  41.7 1.95 10.43 13.4 0.31 7.69 22.8 0.47 - 98.7 51.9 24.3 23.8

0.506

0.943 0.474

1 / 18 .  43.7 1.68 8.4 13.4 0.45 8.06 22.6 0.63 0.02 98.8 51.0 25.4 23.6

0.518

0.932 0.382

1 / 19 .  43.5 1.68 8.45 13.6 0.48 7.77 22.7 0.73 0.02 98.8 51.4 24.5 24.1

0.504

0.936 0.384

1 / 20 .  43.7 1.65 8.15 13.2 0.46 8.06 22.6 0.71 0.03 98.6 51.3 25.4 23.3

0.522

0.936 0.371

1 / 21 .  43.5 1.65 8.32 13.2 0.46 8.04 22.4 0.68 0.04 98.2 51.0 25.5 23.5

0.521

0.929 0.380
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1 / 1 .  48.6 0.83 5.51 8.66 0.19 12.09 23.6 0.29 0.03 99.7 50.0 35.7 14.3

0.713

0.946 0.243

1 / 2 .  48.5 0.84 5.32 8.76 0.22 12.25 23.4 0.21 - 99.5 49.5 36.0 14.4 0.714 0.942 0.235

1 / 3 .  49.2 0.75 4.85 8.55 0.21 12.38 23.6 0.23 - 99.7 49.7 36.2 14.0 0.721 0.947 0.214

1 / 4 .  45.2 1.57 8.70 9.60 0.17 10.47 23.6 0.35 - 99.6 51.6 31.9 16.4 0.660 0.950 0.386

1 / 5 .  44.8 1.54 9.01 10.15 0.21 9.86 23.4 0.37 0.01 99.3 52.0 30.4 17.6 0.634 0.950 0.402

1 / 6 .  44.5 1.54 8.89 10.62 0.23 9.68 23.5 0.39 0.01 99.3 51.9 29.8 18.3 0.619 0.952 0.397

1 / 7 .  42.5 2.06 10.33 12.04 0.27 8.19 23.2 0.41 - 98.9 52.7 25.9 21.4 0.548 0.952 0.467

1 / 8 .  42.0 1.96 10.29 13.53 0.31 7.49 22.8 0.53 - 98.9 52.1 23.8 24.1 0.497 0.941 0.468

1 / 9 .  43.6 1.68 8.64 13.45 0.48 7.89 22.7 0.74 0.04 99.2 51.4 24.9 23.8 0.511 0.932 0.391
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1 / 1 .  48.2 0.88 6.08 8.21 0.18 12.36 23.6 0.23 0.01 99.6 49.9 36.5 13.6 0.728 0.942 0.268

1 / 2 .  48.6 0.80 5.93 8.01 0.15 12.56 23.5 0.32 - 99.8 49.8 37.0 13.2 0.736 0.938 0.260

1 / 3 .  48.2 0.84 5.87 7.98 0.18 12.49 23.6 0.26 - 99.4 50.0 36.8 13.2 0.736 0.946 0.259

1 / 4 .  48.5 0.84 5.79 7.95 0.15 12.68 23.7 0.30 0.01 99.9 49.8 37.1 13.1 0.740 0.944 0.254

1 / 5 .  48.7 0.83 5.83 7.89 0.17 12.81 23.7 0.25 0.02 100.2 49.7 37.4 12.9 0.743 0.940 0.255

1 / 6 .  48.1 0.91 6.25 8.11 0.18 12.37 23.6 0.28 - 99.7 50.1 36.5 13.4 0.731 0.943 0.275

1 / 7 .  47.5 0.94 6.56 8.16 0.16 12.21 23.5 0.31 - 99.3 50.1 36.3 13.6 0.727 0.941 0.290

1 / 8 .  47.9 0.87 6.18 8.03 0.18 12.41 23.4 0.30 - 99.2 49.9 36.8 13.3 0.734 0.940 0.273

1 / 9 .  48.1 0.88 6.07 8.02 0.17 12.60 23.6 0.26 - 99.7 49.8 37.0 13.2 0.737 0.943 0.267

1 / 10 .  46.7 1.06 7.21 8.83 0.16 11.63 23.6 0.30 0.01 99.4 50.5 34.7 14.8 0.701 0.947 0.319

1 / 11 .  47.2 1.01 6.81 8.69 0.16 11.91 23.4 0.32 - 99.5 50.1 35.4 14.5 0.709 0.940 0.301

1 / 12 .  46.8 1.05 7.08 9.00 0.18 11.58 23.3 0.32 - 99.2 50.2 34.7 15.1 0.696 0.939 0.314

1 / 13 .  46.8 1.04 7.20 9.11 0.17 11.53 23.5 0.31 - 99.6 50.3 34.4 15.2 0.693 0.943 0.318

1 / 14 .  46.3 1.08 7.28 9.91 0.20 10.87 23.3 0.35 - 99.3 50.5 32.7 16.7 0.662 0.944 0.324

1 / 15 .  45.4 1.17 7.77 10.51 0.21 10.31 23.2 0.37 - 98.9 50.8 31.3 17.9 0.636 0.946 0.348

1 / 16 .  45.8 1.14 7.50 10.54 0.22 10.46 23.3 0.38 0.01 99.3 50.6 31.6 17.9 0.639 0.944 0.334

1 / 17 .  43.9 1.49 8.92 11.87 0.25 9.18 23.1 0.40 0.02 99.1 51.2 28.3 20.5 0.580 0.944 0.401

1 / 18 .  41.9 1.80 9.88 14.57 0.34 7.05 22.8 0.54 0.01 98.9 51.8 22.3 25.9 0.463 0.945 0.451

1 / 19 .  41.8 1.77 9.85 15.09 0.42 6.58 22.8 0.52 0.02 98.8 52.1 20.9 26.9 0.437 0.949 0.451

1 / 20 .  42.1 2.05 8.76 16.04 0.56 6.10 22.2 0.82 - 98.6 51.4 19.6 29.0 0.404 0.930 0.404

1 / 21 .  42.5 1.78 8.73 15.57 0.62 6.33 22.2 0.88 - 98.6 51.5 20.4 28.1 0.420 0.929 0.401

1 / 22 .  40.0 1.44 8.76 16.35 0.70 5.01 21.6 0.86 0.04 94.7 52.3 16.9 30.9 0.353 0.946 0.422

1 / 23 .  43.8 1.42 8.35 12.98 0.50 8.12 22.9 0.66 0.01 98.7 51.7 25.5 22.8 0.527 0.945 0.379
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1 / 1 .  46.8 1.21 7.01 9.17 0.21 11.42 23.5 0.35 - 99.6 50.4 34.2 15.4 0.689 0.943 0.310

1 / 2 .  45.7 1.39 7.77 9.82 0.18 10.83 23.3 0.27 0.02 99.2 50.6 32.7 16.6 0.663 0.943 0.346

1 / 3 .  44.3 1.14 7.28 10.23 0.2 10.23 24.6 0.4 - 98.3 52.5 30.4 17.1 0.641 1.006 0.328

1 / 4 .  47.0 0.97 6.44 9.95 0.26 11.06 23.4 0.43 0.02 99.5 50.2 33.1 16.7 0.665 0.943 0.286

1 / 5 .  46.1 1.11 7.55 10.54 0.26 10.38 23.2 0.5 - 99.6 50.6 31.5 17.9 0.637 0.938 0.335

1 / 6 .  43.3 1.52 9.54 12.24 0.22 8.87 23.2 0.31 - 99.2 51.4 27.4 21.2 0.564 0.947 0.429

1 / 7 .  45.5 1.28 7.79 10.72 0.23 10.39 23.3 0.39 - 99.5 50.5 31.4 18.1 0.633 0.942 0.347

1 / 8 .  46.7 1.12 7.04 9.44 0.19 11.59 23.3 0.32 0.01 99.7 49.8 34.5 15.7 0.686 0.935 0.311

1 / 9 .  46.4 1.12 7.3 9.76 0.21 11.22 23.2 0.31 0.02 99.5 49.9 33.6 16.4 0.672 0.934 0.324

1 / 10 .  45.7 1.24 7.88 10.62 0.21 10.47 23.2 0.34 - 99.6 50.3 31.6 18.0 0.637 0.937 0.350

1 / 11 .  44.6 1.38 8.59 11.24 0.2 9.86 23.1 0.36 0.02 99.3 50.6 30.1 19.3 0.610 0.938 0.384

1 / 12 .  44.6 1.37 8.54 11.43 0.23 9.84 23.2 0.35 - 99.5 50.6 29.9 19.5 0.605 0.940 0.381

1 / 13 .  42.6 1.78 9.75 13.49 0.27 8.02 22.9 0.44 0.01 99.3 51.4 25.0 23.6 0.514 0.942 0.441

1 / 14 .  42.6 1.71 9.35 13.98 0.37 7.66 23.0 0.54 - 99.2 51.5 23.9 24.5 0.494 0.946 0.424

1 / 15 .  42.1 2.13 8.85 16.35 0.61 6.15 22.1 0.87 - 99.1 50.9 19.7 29.4 0.401 0.921 0.406

1 / 16 .  41.7 1.8 9.52 16.48 0.62 5.86 22.2 0.86 0.02 99.0 51.3 18.9 29.8 0.388 0.924 0.437

1 / 17 .  42.3 1.71 8.83 15.92 0.67 6.4 22.3 0.84 0.05 99.0 51.1 20.4 28.5 0.417 0.928 0.404

1 / 18 .  41.9 2.3 9.72 15.8 0.61 5.88 21.9 1.01 0.13 99.2 51.7 19.3 29.1 0.399 0.911 0.444
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1 / 1 .  46.2 1.14 7.03 10.9 0.26 10.28 23.2 0.38 0.01 99.4 50.5 31.1 18.4

0.628

0.942 0.314

1 / 2 .  44.0 1.50 8.63 12.6 0.27 8.74 22.9 0.49 0.02 99.1 51.0 27.1 21.9 0.553 0.939 0.389

1 / 3 .  45.2 1.25 7.67 11.6 0.29 9.59 23.0 0.47 - 99.0 50.7 29.4 19.9 0.596 0.939 0.345

1 / 4 .  45.8 1.24 7.50 11.1 0.26 10.18 23.2 0.42 - 99.6 50.4 30.8 18.8 0.621 0.937 0.334

1 / 5 .  46.1 1.15 7.24 10.4 0.22 10.61 23.1 0.32 0.01 99.2 50.2 32.1 17.7 0.644 0.937 0.323

1 / 6 .  45.9 1.16 7.37 10.3 0.2 10.47 23.1 0.35 - 98.8 50.5 31.9 17.7 0.643 0.939 0.330

1 / 7 .  45.0 1.36 8.19 10.9 0.22 9.96 23.2 0.34 - 99.1 50.9 30.4 18.7 0.620 0.945 0.367

1 / 8 .  42.2 1.84 10.02 12.9 0.25 8.23 22.8 0.35 0.01 98.6 51.4 25.8 22.8 0.531 0.942 0.455

1 / 9 .  40.4 2.10 10.96 15.2 0.32 6.57 22.5 0.48 0.02 98.5 51.8 21.0 27.2 0.435 0.940 0.503

1 / 10 .  41.1 2.04 10.36 14.8 0.36 6.96 22.7 0.51 - 98.7 51.7 22.1 26.3 0.457 0.942 0.474

1 / 11 .  40.3 2.31 11.03 15.1 0.39 6.44 22.7 0.52 0.02 98.8 52.3 20.6 27.1 0.432 0.945 0.505

1 / 12 .  39.5 2.19 10.80 17.6 0.52 4.93 22.2 0.65 - 98.4 51.8 16.0 32.1 0.332 0.938 0.502

1 / 13 .  40.6 2.57 10.02 16.8 0.54 5.6 21.9 0.86 0.03 98.9 51.1 18.2 30.7

0.373

0.917 0.462

1 / 14 .  39.9 2.81 10.44 16.7 0.58 5.44 21.9 0.9 - 98.7 51.5 17.8 30.7

0.367

0.919 0.482

1 / 15 .  39.9 2.78 10.50 16.4 0.6 5.35 21.9 0.93 0.01 98.4 51.9 17.7 30.4

0.367

0.921 0.486

1 / 16 .  40.5 2.35 10.42 16.3 0.61 5.54 21.9 0.87 0.01 98.5 51.7 18.2 30.1

0.377

0.919 0.481

1 / 17 .  43.5 1.70 8.24 13.3 0.48 7.94 22.4 0.71 0.07 98.2 51.1 25.2 23.7

0.516

0.929 0.377
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1 / 1 .  39.8 2.26 10.8 17.3 0.51 5.14 22.1 0.66 - 98.5 51.7 16.8 31.6 0.347 0.930 0.500

1 / 2 .  40.4 1.70 10.3 16.8 0.51 5.48 22.4 0.65 0.01 98.2 52.0 17.7 30.3 0.368 0.943 0.477

1 / 3 .  39.3 2.40 11.0 17.0 0.55 5.10 22.1 0.63 - 98.1 52.1 16.7 31.2 0.349 0.937 0.511

1 / 4 .  39.0 2.47 11.1 17.5 0.53 4.90 22.0 0.71 0.02 98.3 51.8 16.0 32.1 0.333 0.931 0.515

1 / 5 .  40.2 2.14 10.4 17.1 0.56 5.30 22.0 0.69 0.01 98.4 51.6 17.2 31.2 0.356 0.929 0.480

1 / 6 .  42.4 1.55 8.9 15.9 0.58 6.37 22.2 0.82 0.01 98.7 51.0 20.4 28.6 0.416 0.925 0.409

1 / 7 .  43.0 1.52 8.9 14.0 0.38 7.74 22.7 0.56 0.02 98.9 51.1 24.3 24.7 0.496 0.937 0.406

1 / 8 .  40.5 1.94 10.9 15.4 0.38 6.23 22.5 0.58 0.01 98.4 52.1 20.1 27.9 0.419 0.940 0.501

1 / 9 .  39.9 2.17 11.8 15.6 0.41 5.58 22.0 0.63 0.23 98.3 52.5 18.5 29.0 0.389 0.923 0.545

1 / 10 .  43.1 1.68 8.7 13.4 0.45 8.02 22.7 0.68 0.02 98.7 51.2 25.2 23.6 0.516 0.936 0.395

1 / 11 .  43.4 1.74 9.4 11.3 0.28 9.14 23.1 0.43 - 98.7 51.7 28.5 19.8 0.591 0.945 0.422

1 / 12 .  43.0 1.78 10.3 11.2 0.23 9.15 23.0 0.36 - 99.0 51.7 28.7 19.6 0.593 0.937 0.463

1 / 13 .  43.3 1.85 10.1 11.3 0.19 9.51 22.7 0.35 0.01 99.3 50.8 29.5 19.7 0.600 0.924 0.452

1 / 14 .  42.1 1.91 10.7 12.0 0.23 8.42 23.0 0.39 0.01 98.8 52.2 26.6 21.3 0.555 0.945 0.484

1 / 15 .  40.7 1.74 11.3 14.5 0.30 7.03 22.9 0.47 - 99.1 52.0 22.2 25.8 0.463 0.947 0.516

1 / 16 .  42.5 1.77 9.5 13.7 0.34 7.97 22.6 0.61 - 99.0 50.9 25.0 24.1 0.509 0.930 0.433

1 / 17 .  42.9 1.76 9.0 13.8 0.42 7.59 22.6 0.63 - 98.8 51.5 24.0 24.5 0.495 0.937 0.411

1 / 18 .  41.0 2.14 10.3 15.3 0.58 6.22 21.9 0.70 0.04 98.1 51.4 20.4 28.2 0.420 0.917 0.473

1 / 19 .  40.6 2.05 10.5 16.1 0.51 5.81 22.0 0.75 0.01 98.4 51.7 18.9 29.4 0.392 0.925 0.486

1 / 20 .  39.7 2.09 11.0 16.9 0.48 5.27 22.2 0.65 0.03 98.3 51.9 17.2 30.9 0.357 0.934 0.510
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1 / 1 .  45.0 1.37 8.72 9.9 0.15 10.47 23.2 0.32 - 99.2 51.0 32.0 17.0 0.654 0.941 0.388

1 / 2 .  45.4 1.16 8.61 10.0 0.15 10.67 23.2 0.27 0.01 99.4 50.6 32.4 17.0 0.656 0.936 0.383

1 / 3 .  45.3 1.13 8.54 10.1 0.16 10.38 23.2 0.34 0.01 99.1 51.0 31.7 17.3 0.647 0.941 0.381

1 / 4 .  45.5 1.19 8.40 10.1 0.16 10.53 23.0 0.34 - 99.1 50.6 32.2 17.2 0.651 0.933 0.374

1 / 5 .  45.2 1.26 8.47 9.9 0.16 10.58 23.3 0.32 - 99.2 51.0 32.2 16.9 0.656 0.943 0.377

1 / 6 .  45.1 1.24 8.38 9.7 0.16 10.58 23.1 0.29 - 98.6 50.9 32.4 16.7 0.659 0.941 0.375

1 / 7 .  45.6 1.19 8.12 9.8 0.16 10.70 23.4 0.29 0.01 99.2 51.0 32.4 16.6 0.662 0.947 0.361

1 / 8 .  44.1 1.61 9.17 10.5 0.19 10.00 23.1 0.26 - 98.9 51.1 30.8 18.2 0.629 0.940 0.411

1 / 9 .  46.2 1.45 8.12 8.8 0.16 11.44 23.0 0.32 - 99.5 50.3 34.8 15.0 0.699 0.925 0.359

1 / 10 .  46.2 1.26 7.80 8.8 0.18 11.49 23.4 0.36 - 99.5 50.5 34.6 14.9 0.699 0.938 0.344

1 / 11 .  44.5 1.37 9.43 10.6 0.20 9.82 23.1 0.35 - 99.3 51.3 30.3 18.3 0.623 0.937 0.420

1 / 12 .  43.1 1.46 9.89 12.0 0.25 8.54 23.1 0.43 0.01 98.9 52.0 26.8 21.2 0.558 0.947 0.446

1 / 13 .  43.8 1.37 9.14 12.3 0.35 8.56 22.9 0.63 0.01 99.0 51.6 26.8 21.6 0.554 0.938 0.412

1 / 14 .  43.1 1.56 8.94 13.5 0.45 7.81 22.6 0.69 0.01 98.7 51.3 24.7 24.0 0.508 0.932 0.407

1 / 15 .  42.4 1.75 9.26 15.1 0.60 6.63 22.1 0.76 0.05 98.7 51.3 21.4 27.3 0.439 0.922 0.424
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1 / 1 . 43.0 1.73 8.79 14.0 0.51 7.52 22.4 0.69 0.01 98.6 51.2 23.9 24.9 0.490

0.929 0.401

1 / 2 .  42.9 1.75 8.83 14.1 0.51 7.53 22.4 0.76 0.01 98.8 51.1 23.9 25.0 0.489

0.928 0.402

1 / 3 .  43.1 1.73 8.71 14.0 0.49 7.60 22.5 0.76 - 98.9 51.1 24.1 24.8 0.492 0.929 0.396

1 / 4 .  44.3 1.52 8.06 13.6 0.48 7.96 22.6 0.67 - 99.1 51.0 25.0 23.9 0.511 0.930 0.365

1 / 5 .  44.3 1.52 8.02 13.3 0.46 8.21 22.7 0.72 0.01 99.2 51.0 25.7 23.3 0.525 0.933 0.362

1 / 6 .  44.6 1.43 7.82 13.1 0.44 8.52 22.7 0.69 0.01 99.3 50.7 26.5 22.9 0.537 0.929 0.353

1 / 7 .  45.9 1.05 6.31 13.6 0.42 8.79 22.9 0.51 0.01 99.4 50.1 26.8 23.2 0.536 0.939 0.285

1 / 8 .  45.0 1.15 6.82 13.9 0.40 8.39 22.7 0.53 0.02 99.0 50.2 25.8 24.0 0.518 0.939 0.310

1 / 9 .  45.0 1.45 9.69 10.9 0.34 8.64 22.2 0.86 0.47 99.6 52.0 28.1 19.9 0.586 0.900 0.432
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1 / 1 .  43.9 1.53 8.25 13.4 0.45 8.14 22.8 0.74 - 99.3 51.2 25.4 23.5 0.519 0.937 0.372

1 / 2 .  44.0 1.55 8.16 13.6 0.48 8.16 22.5 0.67 - 99.2 50.6 25.5 23.9 0.516 0.926 0.369

1 / 3 .  44.3 1.44 8.40 12.7 0.37 8.60 22.9 0.59 - 99.3 51.2 26.7 22.1 0.547 0.938 0.378

1 / 4 .  44.5 1.48 7.94 13.0 0.48 8.36 22.8 0.69 0.01 99.2 51.1 26.1 22.8 0.534 0.934 0.359

1 / 5 .  43.2 1.58 8.76 14.4 0.54 7.33 22.4 0.82 0.01 99.1 51.1 23.2 25.6 0.475 0.926 0.398

1 / 6 .  41.5 1.18 10.6 15.7 0.38 6.45 22.6 0.50 0.01 98.9 51.7 20.5 27.9 0.423 0.941 0.484

1 / 7 .  41.6 1.28 9.65 15.9 0.41 6.37 22.7 0.50 0.01 98.5 51.6 20.1 28.3 0.416 0.949 0.444

1 / 8 .  42.6 1.56 8.89 15.6 0.64 6.51 22.1 0.89 0.02 98.8 51.0 20.9 28.1 0.427 0.919 0.407

1 / 9 .  42.3 1.53 8.81 16.6 0.77 5.81 21.6 1.01 0.06 98.5 50.7 19.0 30.4 0.384 0.906 0.406
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1 / 1 .  43.9 1.56 9.91 10.3 0.17 10.10 22.9 0.31 - 99.1 50.9 31.3 17.9 0.636 0.928 0.443

1 / 2 .  43.5 1.53 10.1 10.4 0.18 9.93 23.0 0.32 - 99.0 51.2 30.7 18.1 0.630 0.936 0.451

1 / 3 .  43.5 1.53 10.3 10.6 0.15 9.74 22.9 0.30 - 99.0 51.2 30.3 18.5 0.621 0.932 0.461

1 / 4 .  45.8 1.15 8.09 9.4 0.19 11.03 22.9 0.36 0.01 99.0 50.3 33.7 16.1 0.677 0.928 0.360

1 / 5 .  45.2 1.21 8.69 9.9 0.22 10.46 23.1 0.34 - 99.1 50.9 32.1 17.0 0.653 0.934 0.387

1 / 6 .  43.7 1.33 9.55 11.3 0.23 9.18 23.0 0.36 - 98.7 51.5 28.7 19.8 0.591 0.940 0.430

1 / 7 .  43.8 1.32 9.60 11.8 0.25 8.92 22.8 0.46 - 98.9 51.3 28.0 20.8 0.574 0.931 0.432

1 / 8 .  41.2 1.33 11.0 15.0 0.36 6.41 22.6 0.48 - 98.3 52.3 20.7 27.1 0.433 0.942 0.504

1 / 9 .  41.5 1.63 10.4 15.0 0.39 6.68 22.5 0.65 - 98.7 51.7 21.4 26.9 0.442 0.935 0.474

1 / 10 .  42.2 1.88 9.60 14.1 0.42 7.34 22.2 0.66 - 98.3 51.1 23.5 25.3 0.482 0.923 0.439

1 / 11 .  41.8 1.95 9.76 14.6 0.48 6.93 22.3 0.65 - 98.4 51.5 22.3 26.3 0.459 0.929 0.448

1 / 12 .  41.6 2.06 9.86 14.7 0.50 6.97 22.4 0.70 0.01 98.7 51.4 22.3 26.3 0.458 0.929 0.451

1 / 13 .  41.6 2.11 9.78 14.8 0.52 6.71 22.4 0.73 0.01 98.6 51.8 21.6 26.6 0.447 0.933 0.448

1 / 14 .  41.3 2.11 9.88 14.8 0.51 6.67 22.3 0.74 0.01 98.3 51.7 21.5 26.8 0.445 0.933 0.454

1 / 15 .  41.7 1.99 9.41 14.4 0.51 6.91 22.5 0.65 - 98.1 51.9 22.2 26.0 0.461 0.940 0.433

1 / 16 .  41.6 1.80 10.1 14.2 0.41 6.95 22.7 0.65 0.01 98.4 52.2 22.3 25.5 0.466 0.943 0.461

1 / 17 .  42.8 1.69 8.92 14.0 0.49 7.52 22.4 0.69 0.03 98.5 51.1 23.9 25.0 0.489 0.929 0.407

1 / 18 .  42.1 1.67 9.13 14.9 0.50 6.84 22.6 0.71 0.05 98.4 51.6 21.8 26.6 0.451 0.941 0.419
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1 / 1 .  44.1 1.41 8.16 13.0 0.48 8.26 22.6 0.69 0.03 98.7 51.2 26.0 22.9 0.532 0.933 0.370

1 / 2 .  43.8 1.55 8.31 13.0 0.48 8.30 22.6 0.68 0.03 98.8 51.0 26.1 22.9 0.532 0.933 0.377

1 / 3 .  43.7 1.53 8.42 13.2 0.48 8.20 22.6 0.67 0.01 98.8 51.0 25.8 23.2 0.526 0.932 0.382

1 / 4 .  44.0 1.46 8.29 13.1 0.45 8.13 22.4 0.72 0.01 98.6 51.0 25.7 23.2 0.525 0.927 0.377

1 / 5 .  43.9 1.41 8.23 12.9 0.46 8.37 22.6 0.69 0.02 98.5 51.0 26.3 22.7 0.537 0.932 0.374

1 / 6 .  44.4 1.45 8.62 10.5 0.20 10.26 23.2 0.31 0.01 99.0 50.8 31.2 17.9 0.635 0.944 0.386

1 / 7 .  43.1 1.78 9.92 11.5 0.21 8.973 23.0 0.39 0.005 98.9 51.7 28.1 20.2 0.582 0.941 0.447

1 / 8 .  42.6 1.61 10.11 12.2 0.24 8.46 23.1 0.41 - 98.9 52.0 26.5 21.5 0.552 0.950 0.457

1 / 9 .  42.1 1.82 10.55 13.1 0.28 7.76 22.9 0.45 - 98.9 52.1 24.6 23.3 0.513 0.942 0.478

1 / 10 .  42.8 1.56 9.55 13.4 0.37 7.97 22.8 0.56 - 98.9 51.4 25.0 23.5 0.515 0.938 0.433

1 / 11 .  42.4 1.60 9.85 14.0 0.38 7.38 22.6 0.60 0.01 98.8 51.6 23.4 24.9 0.485 0.935 0.448

1 / 12 .  42.5 1.51 9.33 13.7 0.37 7.68 22.7 0.55 0.01 98.4 51.6 24.2 24.2 0.500 0.944 0.426

1 / 13 .  42.7 1.59 9.3 13.8 0.40 7.43 22.6 0.58 0.02 98.4 51.6 23.7 24.7 0.489 0.937 0.426

1 / 14 .  42.6 1.65 9.2 13.8 0.43 7.47 22.6 0.56 0.04 98.4 51.7 23.7 24.7 0.490 0.941 0.422

1 / 15 .  42.7 1.72 9.40 14.2 0.48 7.08 22.1 0.75 0.17 98.6 51.3 22.9 25.8 0.470 0.917 0.429
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1 / 1 .  46.3 0.99 7.08 9.58 0.20 10.98 23.0 0.36 0.02 98.5 50.3 33.4 16.3 0.671 0.936 0.317

1 / 2 .  47.3 0.90 6.18 9.55 0.22 11.46 23.1 0.30 0.01 99.1 49.7 34.3 16.0 0.681 0.936 0.275

1 / 3 .  48.2 0.82 5.44 9.24 0.20 11.97 23.3 0.30 - 99.5 49.4 35.3 15.3 0.698 0.939 0.241

1 / 4 .  46.0 1.15 7.64 9.79 0.22 10.93 23.0 0.35 - 99.1 50.1 33.2 16.7 0.666 0.930 0.340

1 / 5 .  45.7 1.43 8.15 9.48 0.19 10.90 23.3 0.33 0.01 99.5 50.8 33.1 16.1 0.672 0.938 0.362

1 / 6 .  43.9 1.50 9.41 11.32 0.21 9.35 23.0 0.38 0.01 99.0 51.2 29.0 19.7 0.595 0.937 0.423

1 / 7 .  44.8 1.31 8.38 10.57 0.21 10.49 23.0 0.33 0.01 99.2 50.2 31.8 18.0 0.639 0.934 0.374

1 / 8 .  48.3 1.01 6.69 7.14 0.14 13.19 22.9 0.29 0.03 99.8 49.0 39.2 11.9 0.767 0.911 0.292

1 / 9 .  46.5 1.19 7.80 8.52 0.17 11.89 22.6 0.37 0.06 99.1 49.4 36.1 14.5 0.713 0.910 0.345


image34.emf
Sample Crystal Type Boundary Mg# T °C T environment Δt Timescale (years)1sd (years)

1 AVD9 PX9 RZ-B core-rim 77 1042 high T Δt

2

0.1 0.2

2 AVD9 PX4 RZ-A core-rim 59 942 high T Δt

2

3 6

3 AV_B PX13 RZ-B core-rim 51 902 high T Δt

2

14 27

4 AV_B PX5 NZ-A band-rim 51 890 low T Δt

2

15 30

5 AVD9 PX8 NZ-A band-rim 49 890 low T Δt

2

27 14

6 AV_B PX10 NZ-A band-rim 46 872 low T Δt

2

32 62

7 AVD1 PX12 NZ-A band-rim 37 824 low T Δt

2

56 114

8 AVD1 PX9 NZ-A band-rim 42 849 low T Δt

2

1384 2870

9 AVD9 PX3 NZ-B core-DB-rim 55 925 low T total 10 21

AVD9 PX3 NZ-B core-DB-rim 70 1004 high T Δt

4

0.2 0.2

10 AVD1 PX5 NZ-B core-DB-rim 51 889 low T total 53 55

AVD1 PX5 NZ-B core-DB-rim 61 956 high T Δt

4

5 9

11 AVD9 PX7 NZ-B core-DB-rim 58 940 low T total 65 150

AVD9 PX7 NZ-B core-DB-rim 67 985 highT Δt

4

2 3

12 AVD9 PX6 NZ-B LB-DB 52 911 high T Δt

4

14 28

AVD9 PX6 NZ-B LB-DB 44 860 low T Δt

4

185 368

13 AVD1 PX7 NZ-A core-band 70 971 high T (t min) Δt

4

0.4 0.9

AVD1 PX7 NZ-A core-band 64 897 low T (t max) Δt

4

5 11

14 AVD9 PX2 NZ-B core- mantle 58 941 high T Δt

4

3 6

AVD9 PX2 NZ-B core- mantle 36 820 low T (t max) Δt

4

229 513

AVD9 PX2 NZ-B DB-rim 36 820 low T Δt

2

414 850

15 AV_B PX7 NZ-B core-rim 59 934 high T (tmin) Δt

4

4 8

AV_B PX7 NZ-B core-rim 52 904 low T (t max) Δt

4

12 22

16 AVD1 PX11 NZ-A core-mantle 62 960 high T (t min) Δt

4

5 9

AVD1 PX11 NZ-A core-mantle 44 824 lowT (t max) Δt

4

329 663

17 AV_B PX4 NZ-A core-band 60 950 high T (tmin) Δt

4

70 131

AV_B PX4 NZ-A core-band 51 898 low T (t max) Δt

4

297 578


