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SUPPLEMENTARY INFORMATION 

Supplementary figures 

Figure DR1. Miocene sections of the stratigraphic columns of IODP Holes 334-U1381A and 
344-1381C. Light bars mark felsic, black bars mafic tephra layers. Dotted lines indicate 
correlated layers between the holes. Rotary drilling of Hole 334-U1381A caused intense core 
disturbance and low recovery while advanced piston coring at Hole 344-U1381C facilitated 
an undisturbed and complete sedimentary record. Example smear slide images of tephras are 
shown on the right side: mafic ash at top and bottom, felsic ashes at center. The 
two 40Ar/39Ar feldspar ages are indicated at Hole U1381C. 

Figure DR2. A) Total alkalies versus silica diagram after LeMaitre (1989) to compare 
compositions of Miocene Unit II to Pleistocene Unit I tephras; B) TiO2 versus Ce/Yb ratio 
and C) La/Sm versus Zr/Nb ratio diagrams supporting the correlation of Pleistocene tephras 
with the CAVA and of Miocene tephras with Galápagos. Dark gray fields represent glass 
compositions of CAVA tephras on land. Light gray fields represent mainly published bulk 
rock and minor glass compositions for Galápagos hot spot tracks (SP= Cocos track seamount 
provinces and AR= aseismic ridges) and Galápagos islands and spreading center (GA). For 
references see main text Fig. 2 and supplement S14). 

Figure DR3. A-F) Trace element ratios versus silica diagrams to illustrate compositional 
differences between arc-derived Pleistocene and Galápagos-derived Miocene tephras, and to 
show that incompatible trace-element ratios of Miocene tephras do not significantly vary 
with degree of differentiation. Note: The two Pleistocene samples (gray square and diamond 
in E and F) close by to the Miocene Galápagos ash samples can be correlated to Late 
Pleistocene Tiribi Tuff from Barva volcano in Costa Rica that has an inherited Galápagos 
signal due to Cocos Ridge subduction. 

Figure DR4. Chondrite normalized spider diagram showing variations of Miocene Unit II and 
Pleistocene Unit I tephra layers, and compared to typical OIB, N-MORB, and E-MORB 
patterns after Sun and McDonough (1989). 

Figure DR5. A) 144Nd/143Nd and 87Sr/86Sr isotope ratios (error within symbol size) of two Unit 
II and two Unit I tephra layers compared to Galápagos islands data (White et al., 1993). B) 
εHf and 206Pb/204Pb isotope ratios of two Unit II and two Unit I tephra layers compared to
Galápagos islands data (Blichert-Toft and White, 2001). Note that the two Pleistocene tephra 
layers of Unit I have a CAVA origin and thus no relation to the compositional fields shown. 

METHODS 

Sedimentation rates and age model 
The investigated tephra layers were drilled during two IODP Expeditions (334 and 344). 
Detailed site information is published in Expedition Scientists (2011, 2013). Hole 334-
U1381A was drilled by rotary drilling (RCB), whereas Hole 344-U1381C was drilled by 
advanced piston coring (APC). While APC at U1381C yielded a continuous, well preserved 
core, core recovery was poor and drilling disturbance intense with RCB at U1381A such that 
the core profile in Figure S1 is quite incomplete. However, those tephras that were recovered 
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at U1381A correlate well with the tephra record at U1381C, considering stratigraphic 
positions, major and, where available, trace element compositions (Fig. S2). Detailed 
macroscopic descriptions, grain size information, thickness and preservation of tephra layers 
as well as for the background sedimentation are available at IODP LIMS Reports 
(http://web.iodp.tamu.edu/DESCReport/).  
 
We used the two 40Ar/39Ar age dates as fix points and calculated the sedimentation rate 
between these two ages by dividing thickness of deposited sediment between these two 
tephras by the time difference. This results in a mean sedimentation rate of~4.84 m/m.y. for 
the interval between the two 40Ar/39Ar-dated ash beds, if tephra layer thicknesses are 
subtracted, and ~5.04 m/m.y without correction for thickness. These values are similar to 
those found for nearby ODP sites north and south of the Galápagos archipelago (Mayer et al., 
1992 and Kimura et al., 1997). Since the pelagic sediment between, as well as above and 
below, the dated tephras is uniform monotonous calcareous ooze with no indication of any 
change in sedimentation conditions (see IODP LIMS Reports 
http://web.iodp.tamu.edu/DESCReport/), we apply the mean pelagic sedimentation rate to the 
entire Miocene Unit II section to calculate the ages of all undated tephras. 
 
The most relevant uncertainties for sedimentation rates for nearly all samples may be errors in 
depth estimation of relevant time markers in cores due to drill disturbance, local reworking, 
either of the tephras themselves or biostratigraphic markers. In our case we have used direct 
age dating only from Hole U1381C, which mostly precludes such effects between different 
drill locations. Anyway we cannot exclude completely small local sediment variations at the 
Site U1381 due to ocean bottom reworking but the macroscopic observation of the drilled 
sediments (Expedition Scientists 344, 2013) does not show erosional contacts within the 
background sedimentary record. Additionally the comparisons with other nearby sites that 
also include the investigated time interval indicate constant sedimentation conditions during 
the Miocene. For comparison we can refer to the study of Kutterolf et al. (2013) who 
determined an error of less than 2% when comparing the ages of the same tephra layer 
determined by sedimentation rates between several sites.  
 
Tephra layer correlation 
We identified primary fallout beds by massive, typically normally graded structure, good to 
very good sorting, and homogenous to systematically zoned glass geochemical compositions. 
In contrast, reworked ash beds have mixed, genetically unrelated glass compositions, are less 
well sorted, have a polymict lithological composition, and typically show sediment structures 
indicative of lateral transport. For correlation we used major and trace element glass 
compositions of tephra layers as well as the stratigraphic order and position. We demonstrate 
this with an example.  
 
Tephra layer U1381A-7R-3, 35-37 cm (53.36 mbsf) is from Hole U1381A, whereas tephra 
layer U1381C-7H-3, 68-70 cm (59.09 mbsf) is from Hole U1381C. Both appear to have the 
same grain size and lithological composition although we did not quantify this. The major 
element chemistry of the glass shards of these two tephra layers is nearly identical (see table 
S15) and also the trace element composition of the two tephra layers is the same (see table 
S16). Moreover the relative stratigraphic positions of the two layers indicate that they were 
deposited within the same time interval. Therefore we correlate these two tephra layers 
between the two holes.  
 
Sample preparation 

http://web.iodp.tamu.edu/DESCReport/
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Each tephra sample was first disintegrated in an ultrasonic bath and subsequently sieved into 
three fractions (63µm to 125µm, 125µm to 250µm, >250µm). The 63µm to 125µm fraction 
was embedded for glass shard analyses with the electron microprobe and laser ablation 
ICPMS. Smear slides from the 63µm to 125µm fraction were investigated for modal 
components and glass shard textures. Smear slides of the pelagic host sediment were used for 
classification and age approximations using the microfossil assemblages of calcareous 
nannofossils and radiolarian following the procedures of the Expedition 344 Scientists (2013). 
Juvenile volcaniclastic particles (glass, pumice, scoria) from the fractions (>63 µm) were 
handpicked for radiogenic isotope measurements of Nd, Pb and Hf (MC-ICPMS, Lamont-
Doherty Earth Observatory). Potassium bearing phenocrysts (sanidine, plagioclase) were 
handpicked for 39Ar/40Ar age dating on either single crystals or phenocryst batches (Lamont-
Doherty Earth Observatory). Details of all used methods and instruments are given below. 
 
EMP 
Glass shards analyses (#2500) were performed by electron microprobe (EMP) for major and 
minor elements following Kutterolf et al. (2011). EMP analyses were conducted on epoxy 
embedded samples with a JEOL JXA 8200 wavelength dispersive electron microprobe at 
GEOMAR, Kiel, using 15 kV accelerating voltage, a beam defocused to 5 µm with currents 
of 6 nA for glass, and counting times of 20 to 40 s for most major and minor elements and 10 
to 20 s for backgrounds. Natural and synthetic glasses were used as standards for calibration. 
Accuracy has been monitored by standard measurements on Lipari obsidian (rhyolite) and 
VGA (basalt) and generally resulted in deviations of ~0.5% for major, and <10% for minor 
elements (despite P2O5 and MnO2 in samples >65 wt% silica). 60 individual glass shard 
measurements are bracketed by two standard measurements at the beginning and the end of 
each analytical series. All analyses are normalized to 100% to eliminate the effects of variable 
post-depositional hydration and analysis with total oxides less than 90 wt% have been 
excluded from the data set to avoid obvious effects of alteration throughout all elements. 
Finally, 1730 microprobe analyses have passed the quality check since accidental shots on 
microcrystal have also been excluded from the data set. Subsequently we averaged 4 to 30 
analyses per sample for each individual tephra to characterize their elemental compositions. 
 
LA-ICPMS 
Trace element concentrations of 136 glass shards have been conducted by Laser Ablation 
Inductively Coupled Plasma - Mass Spectrometry (LA-ICP-MS) mainly at two laboratories in 
Taipei, Taiwan. Additionally a reconnaissance study (16 glass shards) was done at GEOMAR 
using a 193 nm excimer laser ablation system (Coherent, GeoLasPro) coupled to a double-
focusing, high-resolution magnetic sector mass spectrometer (Nu Instruments, AttoM) and a 
laser beam that was set to 24 µm spot size using 5-8 J/cm2 energy density at 1-5 Hz repetition 
rate. International standard glasses were measured every five to eight samples to monitor 
accuracy and silica and calcium concentrations, measured by EMP, are used as an internal 
standard to calibrate the trace element analyses.  
 
The trace elements determined in the Department of Geoscience at National Taiwan 
University were measured by coupling a New Wave UP213 laser ablation system with the 
Agilent 7500s ICP-MS following the method of Zhang et al. (2010). The laser ablation was 
performed using a helium carrier gas to reduce the deposition of ablated material onto the 
sample surface, hence can significantly improve transport efficiency and increase the signal 
intensity. The spot size of ablation is 30 μm, with laser repetition rate and laser energy density 
being 4 Hz and of 10 J/cm2, respectively. Before and during analyzing USGS standard glass 
(NIST 610) was used as the external standard; and BCR-2G and BHVO-2G were also used as 
secondary standards for verification of analytical results. Ca (determined by EMP) was used 
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as the internal normalization standard. All concentrations were calculated using the GLITTER 
4.0 (GEMOC) software. The analytical precision was generally better than 10% for most trace 
elements (see supplement notes 2). Repeated measurements of same samples in different 
laboratories revealed good replication of the trace elements. 
 
Radiogenic Isotopes Ratios 
The Sr-Nd-Pb-Hf isotope analyses of the tephra samples of IODP Expedition 344 were 
carried out at the Lamont Doherty Earth Observatory of Columbia University, Palisades NY, 
U.S.A. 
 
Sample preparation and digest 
A volume of 10 to 20 cubic centimeters of ash-sized sample was freeze-dried and wet-sieved 
through single-use 63 µm polyester mesh screens in order to avoid cross contamination. The 
coarser fraction > 63 µm was dried and several 100 mg of fresh tephra particles such as 
pumice, scoria, glassy fragments and juvenile lithics were handpicked under the binocular 
microscope. The separated fraction was washed multiple times in ultrasonic bath with double-
distilled water, and finally once with methanol and dried at 50ºC.  
About >50-200 mg of the clean tephra particles were then weighted into teflon beakers and 
leached for one hour with 6N HCl at ∼100°C prior to digestion in a ∼2:1 HF + HNO3 solution. 
Pb was extracted using Dowex AG1X-8 100-200 mesh anion exchange resin and HBr-HCl 
media, Sr was extracted using EICHROM Sr-resin, and Nd using Eichrom Tru-Spec resin 
followed by an Alpha-hydroxyisobutyric acid (Alpha-HIBA) separation chemistry using 
standard separation procedures (Pin et al., 1994). Hf was separated by the single-column 
method described by Münker et al. (2001), and adapted by Cai et al. (2014) with focus on 
removal of Ti and Yb. 
 
At Lamont, Nd, Pb and Hf isotope ratios were measured by static multi-collection of all 
isotopes of interest using a ThermoFisher Neptune Plus multi-collector ICP-MS. For Nd, Pb 
and Hf isotope analyses, the instrument was coupled to an ESI APEX desolvating nebulizer 
operating at a sample uptake rate of ~50 microlitres/min for sample introduction. For Sr 
isotope analyses, the instrument was coupled to an ESI Peltier Chiller (PC3) nebulizer at the 
same sample uptake rate of ~50 microlitres/min. 
 
Pb isotope analyses 
Instrumental mass fractionation was monitored by an NIST SRM 997 Tl solution with a 
reference 205Tl/203Tl value of 2.3871 that was added to samples and NBS SRM 981 at a Pb/Tl 
ratio of 200:37. The measured beam intensities for 202Hg were typically <0.0001 mV which 
makes the interference correction on 204Pb negligible. Internal measurement errors are 
typically ≤40 ppm (1 STEM). The fractionation-corrected Pb isotope ratios were normalized 
to the values of Todt et al. (1996) (206Pb/204Pb=16.9356, 207Pb/204Pb=15.4891 
and 208Pb/204Pb=36.7006). External reproducibility for Pb during the time of this study was 
established by alternate analyses of Tl-corrected NBS SRM 981 and gave 206Pb/204Pb = 
16.932 (171 ppm, 2 σ), 207Pb/204Pb = 15.489 (235 ppm, 2 σ), and 208Pb/204Pb = 36.689 (299 
ppm, 2 σ), respectively (n=96). A blank for Pb was found negligible. Multiple analyses of in-
house standard K1919 dissolved for each batch gave 206Pb/204Pb= 
18.663±0.007, 207Pb/204Pb=15.491±0.006, and 208Pb/204Pb=38.213±0.015. (n=2) 
 
Nd isotope analyses 
The instrumental mass bias was corrected by normalizing to 146Nd/144Nd = 0.7219 using an 
exponential law. Internal measurement errors are typically between 2-3 ppm (1 STEM). The 
fractionation-corrected Nd isotope ratios were normalized to 143Nd/144Nd = 0.511860 of JNdi. 
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JNdi was also used to established external reproducibility by alternate analyses during the 
time of this study and gave 143Nd/144Nd of =0.512064±3 (51 ppm, 2σ), n=53. Multiple 
analyses of international standard BCR-2 dissolved for each batch gives the ratio 
of 143Nd/144Nd of 0.512626 ± 8 (31 ppm, n=5). 
 
Hf isotope analyses 
The instrumental mass bias was corrected by normalizing to 179Hf/177Hf = 0.7325 using an 
exponential law. Sample solutions were constantly monitored for levels of 172Yb and 175Lu, 
and only 176Hf/177Hf ratios were accepted for which the 176Yb and 176Lu contribution to 
the 176Hf signal was negligible. Internal measurement errors are typically between 1-2 ppm (1 
STEM). External reproducibility was established by alternate analyses of in-house Hf spex 
= 176Hf/177Hf = 0.28216 during the run to which all measured 176Hf/177Hf ratios were 
normalized. The Hf Spex is intercalibrated to the JMC-475 standard with the same 176Hf/177Hf 
ratio of 0.282160 (Nowell et al., 1998). External reproducibility for Hf gave = 176Hf/177Hf of 
0.282156 ± 8 (59 ppm, 2σ, n = 93). Multiple analyses of international standard BCR-2 
dissolved for each batch gives the ratio of 176Hf/177Hf = 0.282866 ± 4 (27 ppm, n=7). 
 
Sr isotope analyses 
For Sr isotope ratio measurements, the critical isobaric interferences of Rb and Kr may occur 
as Rb may not be incompletely removed during column chromatography, and Kr is always 
present as an impurity in the Ar carrier gas, although at extremely low concentrations (82Kr 
≤0.2 mV). The measured 87Sr, 86Sr and 84Sr intensities were corrected for any Rb and Kr 
contribution using the within-run measurements of 85Rb and 83Kr. The interference-
corrected 87Sr/86Sr ratios were exponentially normalized for mass bias to 86Sr/88Sr=0.1194 and 
corrected to a NBS-987 standard ratio of 87Sr/86Sr=0.710240. During the course of this study, 
the average measured value for NIST SRM 987 standard was 0.710248±20 (57 ppm, 2σ, 
n=43). Multiple analyses of international standard BCR-2 dissolved for each batch gives the 
ratio of 86Sr/88Sr = 0.705015±13 (36 ppm, 2σ, n=4). 
 
Biostratigraphic ages 

Radiolarians assemblages were examined from strewn and smear slides from core 
samples. 43 samples were described from U1381C site using the standard method for 
Neogene radiolaria. For this process, a fraction of the sample were first soaked in 10% HCl in 
order to dissolve the calcium carbonate component of the sample . The residue was first 
sieved over a 63-µm mesh, soaked in H2O2 (hydrogen peroxide) to remove organic material 
and re-sieved a second time. A portion of the material was placed directly onto a glass 
coverslip and was spread evenly across the surface using a flat-sided toothpick. The coverslip 
was dried on a hot plate. After drying the coverslip was mounted onto a glass microscope 
slide with Norland optical adhesive (No. 61) and placed under a UV lightbulb until hardened. 
Samples were examined using a Zeiss Axioscope. Phase contrast, brightfield, and cross-
polarized light, under magnifications from 10× to 100×, coupled with a photomicrograph 
camera system were used. 

 
Nigrini & Sanfilippo (2001), Nigrini & Moore (1979), Nigrini & Lombari (1984), 

Takahashi (1991) were used for taxonomic identification. Low latitudes zonation was 
assigned based on Nigrini & Sanfilippo (2001) and Sanfilippo & Nagrini (1998). These 
datums were correlated to the Gradstein et al. (2012) geological timescale. 

 
Calcareous nannofossil assemblages were examined and described from smear slides 

made from core catcher samples. Standard smear slide techniques were utilized for immediate 
biostratigraphic examination. In order to process each sample, a small portion of sediment 
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was placed directly on a glass coverslip. A drop of distilled water was added and spread 
evenly across the surface using a flat-sided toothpick. The coarser grained fraction was 
removed during this process. The coverslips were then dried on a hot plate. After drying, they 
were mounted onto a glass microscope slide with Norland optical adhesive (No. 61) and 
placed under a UV lightbulb until hardened. All samples were examined using a Zeiss 
Axiophot light microscope with an oil immersion lens. Phase contrast, brightfield, and cross-
polarized light, under magnifications of 400×, 630×, and 1000×, were used. The standard 
nannofossil zonations by Martini (1971), Bukry (1973, 1975), and Okada and Bukry (1980) 
were utilized during the study to evaluate nannofossil age datums. The website Nannotax 
(www.nannotax.org/) was consulted to find updated nannofossil genera and species ranges. 
The zonal scheme of Martini (1971) was selected for the range-distribution chart, and this 
zonal scheme was correlated to the Gradstein et al. (2012) geological timescale. 
 
Ar/Ar dating 
After initial sample preparation feldspars were leached for 5 minutes in a 5% HF solution in 
an ultrasonic bath, rinsed three times with deionized water and then in methanol to remove 
adhering glass. Samples were co-irradiated for eight hours with Fish Canyon sanidine 
(28.201+/-0.046 Ma, Kuiper et al., 2008) and Alder Creek (resulting age reported in the table 
for quality control for the sample ages) at the USGS TRIGA reactor in Denver. Samples were 
measured either as single crystals or small groups of ~seven crystals.  A CO2 laser was used 
to degas the samples, as single steps for the single crystals, or as incremental steps for the 
larger samples. The gasses were cleaned up by exposure to SAES GP50 getters run at 2 A, 
and measured in static, peak-hopping mode with an analogue multiplier on a VG5400 noble 
gas mass spectrometer at LDEO. Measured isotope data were corrected for background 
contributions based on frequent measurements of the blanks, mass discrimination based on 
measurements of air aliquots, and nuclear interferences based on values characteristic of this 
reactor (values taken from Dalrymple et al., 1981). 
 
Extended Galápagos reference data base: 
Additionally to the data we cited in the main text, we used the data from Baitis and Lindstrom 
(1980), Bow and Geist (1992), Christie et al. (2005), Cushmann et al. (2004), Geist et al. 
(2005, 2008),  Gibson et al. (2012), Ingle et al., 2010, Naumann et al. (2002), Saal et al. 
(2007) and Vicenzi et al. (1990) to built the provenance fields in figures 2 and 3 as well as 
supplementary figure S2. 
 
References 
Baitis, H., and Lindstrom, M., 1980, Geology, petrography, and petrology of Pinzon Island, 

Galápagos archipelago: Contributions to Mineralogy and Petrology, v. 72, no. 4, p. 
367-386.  

Blichert-Toft, J., and W. M. White, 2001, Hf isotope geochemistry of the Galápagos Islands, 
Geochemistry, Geophysics, Geosystems, v. 2, doi:10.1029/2000GC000138. 

Bow, C. G., and Geist, D. J., 1992, Geology and petrology of Florena Island, Galápagos 
Archipelago, Ecuador: Journal of Volcanology and Geothermal Research, v. 52, p. 83-
105. 

Bukry, D., 1973. Low-latitude coccolith biostratigraphic zonation. In: N.T. Edgar, J.B. 
Saunders et al., Initial Reports of the Deep Sea Drilling Project, 15. U.S. Government 
Printing Office. Washington, D.C., p. 685-703.  

Bukry, D., 1975, Coccolith and silicoflagellate stratigraphy, Northwestern Pacific Ocean,  
Deep Sea Drilling Project Leg 32. In: R.L Larson, R. Moberly et al., Initial Reports  
of the Deep Sea Drilling Project, 32. U.S. Government Printing Office. Washington, 
D.C., pp. 677-701.  



 7 

Cai, Y., LaGatta, A., Goldstein, S. L., Langmuir, C. H., Gomez-Tuena, A., Martin del Pozzo, 
A. L. & Carrasco-Nunez, G., 2014, Hafnium isotope evidence for slab melt 
contributions in hot slab arcs: an example of the Central Mexican Volcanic Belt. 
Chemical Geology v. 377, p. 45-55, doi:10.1016/j.chemgeo.2014.04.002. 

Christie, D., Werner, R., Hauff, F., Hoernle, K., and Hanan, B., 2005, Morphological and 
geochemical variations along the Eastern Galápagos spreading center: Geochemistry, 
Geophysics, Geosystems, v. 6, no. 1, p. Q01006, doi:01010.01029/02004GC000714. 

Cushman, B., Sinton, J., Ito, G., and Eaby Dixon, J., 2004, Glass compositions, plume-ridge 
interaction, and hydrous melting along the Galápagos Spreading Center, 90.5° W to 
98° W: Geochemistry, Geophysics, Geosystems, v. 5, no. 8, doi: 
10.1029/2004GC000709. 

Dalrymple, G. B., Alexander, E. C., Jr., Lanphere, M. A., and Kraker, G. P., 1981, Irradiation 
of samples for 40Ar/39Ar dating using the Geological Survey TRIGA reactor, U. S. 
Geological Survey Professional Paper: P 1176, p. 55. 

Expedition 344 Scientists, 2013, Costa Rica Seismogenesis Project, Program A Stage 2 
(CRISP-A2): Sampling and quantifying lithologic inputs and fluid inputs and outputs 
of the seismogenic zone. IODP Preliminary Report, 344, 81 pp., 
doi:10.2204/iodp.pr.344.2013.  

Expedition 334 Scientists, 2011, Costa Rica Seismogenesis Project (CRISP): sampling and 
quantifying input to the seismogenic zone and fluid output. IODP Preliminary Report, 
334, 78 pp.,  doi:10.2204/iodp.pr.334.2011. 

Geist, D., Harpp, K., Naumann, T., Poland, M., Chadwick, W., Hall, M., and Rader, E., 2008, 
The 2005 eruption of Sierra Negra volcano, Galápagos, Ecuador: Bulletin of 
Volcanology, v. 70, no. 6, p. 655-673. 

Geist, D. J., Naumann, T., Standish, J. J., Kurz, M., Harpp, K. S., White, W. M., and Fornari, 
D. J., 2005, Wolf Volcano, Galápagos Archipelago: Melting and Magmatic Evolution 
at the Margins of a Mantle Plume: Journal of Petrology, v. 46, no. 11, p. 2197-2224. 

Gibson, S. A., D. J. Geist, J. A. Day, and C. W. Dale, 2012, Short wavelength heterogeneity 
in the Galápagos plume: evidence from compositionally-diverse basalts on Isla 
Santiago: Geochemistry, Geophysics, Geosystems, doi:10.1029/2012GC004244. 

Gradstein, F.M, Ogg, J.G., Schmitz, M.D., et al., 2012, The Geologic Time Scale 2012: 
Boston, USA, Elsevier. 

Ingle, S., Ito, G., Mahoney, J.J., Chazey, W., Sinton, J., Rotella, M., and Christie, D.M., 2010, 
Mechanisms of geochemical and geophysical variations along the western Galápagos 
Spreading Center: Geochemistry Geophysics Geosystems, v. 11, no. 4, 
doi:10.1029/2009GC002694.  

Kuiper, K. F., Deino, A., Hilgen, F. J., Krijgsman, W., Renne, P. R., & Wijbrans, J. R., 2008. 
Synchronizing rock clocks of Earth history. Science, v. 320, p. 500-504, doi: 
10.1126/science.1154339. 

Kutterolf, S., Freundt, A., and Burkert, C., 2011, Eruptive history and magmatic evolution of 
the 1.9 kyr Plinian dacitic Chiltepe Tephra from Apoyeque volcano in west-central 
Nicaragua. Bulletin of Volcanology, v. 73, no. 7, p. 811-831.  

Kutterolf, S., Jegen, M., Mitrovica, J. X., Kwasnitschka, T., Freundt, A., and Huybers, P., 
2013, A detection of Milankovitch frequencies in global volcanic activity: Geology, v. 
41, no. 2, p. 227-230. 

Martini, E., 1971, Standard Tertiary and Quaternary Calcareous Nannoplankton Zonation. 
Proceedings of the II Planktonic Conference, Roma , 1970, A. Farinacci, ed., Ed. 
Tecnoscienza, p. 739 - 785, Rome.  

Mayer, L., Pisias, N., Janecek, T., et al., 1992, Proceedings ODP, Initial Reports 138: College 
Station, TX (Ocean Drilling Program), doi: 10.2973/odp.proc.ir.138.1992. 



 8 

Münker, C., Weyer, S., Scherer, E. & Mezger, K., 2001, Separation of high field strength 
elements (Nb, Ta, Zr, Hf) and Lu from rock samples for MC-ICPMS measurenments. 
Geochemistry, Geophysics, Geosystems v. 2, no. 12, doi: 10.1029/2001GC000183. 

Naumann, T., Geist, D., and Kurz, M., 2002, Petrology and Geochemistry of Volcan Cerro 
Azul: Petrologic Diversity among the Western Galápagos Volcanoes: Journal of 
Petrology, v. 43, no. 5, p. 859-883. 

Nigrini, C., Lombari , G., 1984 ,  A guide to Miocene Radiolaria : Cushman Foundation for 
Foraminiferal Research, 1984, Special Publication, 22. 

Nigrini, C., Moore Jr., TC., 1979, A guide to modern Radiolaria: Cushman Foundation 
Foraminiferal Research, Special Publication, 16. 

Nigrini, C. & Sanfilippo, A. 2001. Cenozoic radiolarian stratigraphy for low and middle 
latitudes with descriptions of biomarkers and stratigraphical useful species. ODP 
Technical Note 27. 

Nowell, G. M., Kempton, P. D., Noble, S. R., Fitton, J. G., Saunders, A. D., Mahoney, J. J. & 
Taylor, R. N., 1998, High precision Hf isotope measurements of MORB and OIB by 
thermal ionisation mass spectrometry: insights into the depleted mantle. Chemical 
Geology, v. 149 no.3-4, p. 211-233. 

Okada, H. and Bukry, D., 1980, Supplementary modification and introduction of code 
numbers to the low-latitude coccolith biostratigraphic zonation (Bukry, 1973; 1975). 
Marine Micropaleontology, v. 5, p. 321-325. 

Pin, C., Briot, D., Bassin, C., Poitrasson, F., 1994, Concomitant separation of strontium and 
samarium-neodymium for isotopic analysis in silicate samples, based on specific 
extraction chromatography. Analytica  Chimica Acta, v. 298, p. 209-217. 

Saal, A. E., M. D. Kurz, S. R. Hart, J. S. Blusztajn, J. Blichert-Toft, Y. Liang, and D. J. Geist, 
2007, The role of lithospheric gabbros on the composition of Galápagos lavas, Earth 
and Planetary Science Letters, v. 257, p. 391-406. 

 Sanfilippo, A., and Nigrini, C., 1998. Code numbers for Cenozoic low latitude radiolarian 
biostratigraphic zones and GPTS conversion tables. Marine Micropaleontology, v. 33, 
no. 1–2, p. 109–117, 121–156, doi: 10.1016/S0377- 8398(97)00030-3.  

Takahashi, K., 1991. Vertical flux, ecology and dissolution of Radiolaria in tropical oceans: 
Implications from the silica cycle. Ph.D. Thesis, Massachusetts Institute of 
Technology/Woods Hole Oceanographic Institution, W.H.O.I. 81-103, pp. 461. 

Todt, W., Cliff, R.A., Hanser, A., Hofmann, A.W., 1996, Evaluation of a 202Pb-205Pb double-
spike for high-precision lead isotope analysis:. In: Basu, A., Hart, S.R. (Eds.), Earth 
Processes: Reading the Isotopic Code. AGU, Washington DC, pp. 429-437. 

Vicenzi, E. P., McBirney, A. R., White, W. M., and Hamilton, M., 1990, The geology and 
geochemistry of Isla Marchena, Galápagos Archipelago: An ocean island adjacent to a 
mid-ocean ridge: Journal of Volcanology and Geothermal Research, v. 40, no. 4, p. 
291-315. 

Zhang, R., Jahn, B., Liou, J., Yang, J., Chiu, H., Chung, S., Li, T., and Lo, C., 2010, Origin 
and tectonic implication of an UHP metamorphic mafic and ultramafic complex from 
the Sulu UHP terrane, eastern China: Evidence from petrological and geochemical 
studies of CCSD-Main Hole core samples: Chemical Geology, v. 276, no. 1, p. 69-87. 



Figure S1 Schindlbeck et al.; width 11.5 cm depth 13.6 cm.
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Figure S2 Schindlbeck et al; width 17.3 cm depth 4.9 cm.
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Figure S3 Schindlbeck et al.; width 18.5 cm depth 20.2 cm
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Figure S4 Schindlbeck et al; width 9.2 cm depth 5.1 cm.



Figure S5 Schindlbeck et al; width 12.0 cm depth 4.6 cm.
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Age [Ma] 
Ar/Ar 
age; 

interpola
ted age

n (single 
point 

analyses) Sample    Na2O     K2O      FeO     SiO2     TiO2    MgO     CaO     MnO     Al2O3   P2O5    Total  206Pb/204Pb 207Pb/204Pb 208Pb/204Pb 143Nd/144Nd 176Hf/177Hf 87Sr/86Sr
wt% std wt% std wt% std wt% std wt% std wt% std wt% std wt% std wt% std wt% std wt%

0.3 12 U1381B-3R-3_10-12 AV 4.52 0.13 5.45 0.11 2.31 0.19 69.98 0.36 0.53 0.04 0.45 0.05 1.34 0.10 0.11 0.04 15.25 0.10 0.07 0.02 100.00
0.3 14 U1381B-3R-3_12-14 AV 4.54 0.09 5.38 0.04 2.38 0.10 69.77 0.35 0.55 0.03 0.48 0.05 1.41 0.08 0.09 0.04 15.31 0.14 0.08 0.02 100.00
0.4 12 334-U1381A-5R-2_18-20 AV 3.78 0.32 1.41 0.44 10.44 1.11 56.68 0.74 1.08 0.05 3.30 0.45 7.34 0.47 0.23 0.06 15.44 0.54 0.30 0.17 100.00

14 334-U1381A-6R-1_38-40 AV 3.41 0.08 3.94 0.10 0.95 0.13 77.42 0.20 0.14 0.02 0.17 0.02 1.17 0.04 0.03 0.02 12.75 0.11 0.02 0.02 100.00
0.6 15 334-U1381A-6R-5_24-26 AV 3.63 0.12 3.33 0.07 1.06 0.09 77.70 0.14 0.17 0.02 0.21 0.02 1.24 0.05 0.06 0.04 12.58 0.11 0.03 0.02 100.00
8.1 8 334-U1381A-7R-1_61-63 AV 3.45 0.17 0.63 0.05 13.83 0.48 55.68 1.10 2.14 0.21 2.90 0.62 7.37 0.38 0.25 0.05 13.33 0.43 0.43 0.08 100.00
8.2 13 334-U1381A-7R-1_ 90-99 AV 3.57 0.55 0.67 0.04 14.16 0.29 56.27 1.23 2.06 0.17 2.47 0.28 6.94 0.43 0.25 0.03 13.17 0.13 0.45 0.03 100.00
8.2 25 334-U1381A-7R-1_108-116 AV 3.72 0.16 0.64 0.06 14.17 0.40 55.61 0.94 2.11 0.17 2.67 0.41 7.19 0.34 0.24 0.05 13.22 0.21 0.42 0.04 100.00
8.2 12 334-U1381A-7R-2_0-8 AV 3.58 0.12 0.64 0.06 14.11 0.30 54.97 1.11 2.20 0.19 2.95 0.57 7.38 0.53 0.22 0.05 13.54 0.12 0.41 0.06 100.00

10 334-U1381A-7R-2_41-43 AV 3.03 0.15 0.37 0.08 15.33 0.78 51.68 1.06 2.57 0.10 4.37 0.42 9.08 0.49 0.28 0.05 12.97 0.28 0.32 0.03 100.00
8.5 9 334-U1381A-7R-3_ 35-37 AV 3.40 0.13 0.60 0.07 14.00 0.39 54.95 0.99 2.26 0.09 3.05 0.46 7.67 0.46 0.25 0.06 13.40 0.14 0.41 0.10 100.00
9.1 13 334-U1381A-7R-3_50-52 AV 3.95 0.37 1.42 0.12 4.01 0.48 74.89 1.02 0.49 0.06 0.51 0.10 2.68 0.34 0.10 0.04 11.89 0.13 0.06 0.03 100.00
10.1 11 334-U1381A-8R-2_2-4 AV1 2.42 0.22 0.20 0.07 12.35 1.41 50.21 0.39 1.68 0.22 6.87 0.67 11.85 0.54 0.24 0.08 14.02 0.66 0.15 0.03 100.00
10.6 12 334-U1381A-8R-2_92-94 AV 2.80 0.12 0.21 0.01 12.18 0.17 49.81 0.24 1.72 0.02 6.89 0.11 12.25 0.09 0.18 0.04 13.80 0.12 0.15 0.02 100.00
10.6 15 334-U1381A-8R-2_96-98 AV 2.69 0.11 0.21 0.02 11.69 0.26 49.85 0.32 1.67 0.04 7.12 0.68 12.41 0.49 0.20 0.02 14.01 0.22 0.14 0.02 100.00
10.8 15 334-U1381A-8R-3_79-87 AV 3.87 0.70 2.85 0.78 2.64 0.18 76.20 0.30 0.13 0.02 0.02 0.02 1.67 0.04 0.08 0.03 12.53 0.12 0.01 0.01 100.00

11 334-U1381A-8R-3_91-93 AV 3.46 0.34 0.67 0.04 13.39 0.38 56.69 1.12 2.08 0.24 2.38 0.34 7.06 0.33 0.24 0.04 13.55 0.14 0.47 0.06 100.00
11 334-U1381A-8R-4_11-12 AV 3.60 0.12 0.67 0.05 13.91 0.26 56.47 0.78 2.05 0.21 2.42 0.30 7.06 0.30 0.20 0.05 13.18 0.11 0.44 0.05 100.00

11.1 8 334-U1381A-8R-4_28-30 AV 2.65 0.26 0.55 0.50 11.50 1.90 50.69 1.22 2.01 0.57 6.55 0.75 11.59 0.91 0.18 0.07 14.09 0.61 0.20 0.09 100.00
14 334-U1381A-8R-4_108-110 AV 4.29 0.17 2.08 0.15 4.79 0.39 71.64 0.69 0.79 0.15 0.67 0.11 2.88 0.20 0.12 0.04 12.62 0.44 0.12 0.05 100.00

11.1 15 334-U1381A-8R-5_15-17 AV 2.61 0.32 0.24 0.12 11.92 1.49 50.09 0.91 1.74 0.39 6.79 1.19 12.11 1.27 0.21 0.06 14.14 0.64 0.15 0.07 100.00
12.0 10 334-U1381A-9R-1_68-70 AV1 3.01 0.43 0.44 0.15 13.50 1.13 51.73 1.07 2.29 0.78 5.32 0.99 10.02 1.27 0.22 0.04 13.21 0.49 0.28 0.13 100.00
12.0 5 334-U1381A-9R-1_68-70 AV2 3.85 0.18 1.82 0.72 4.85 0.83 73.73 1.20 0.48 0.18 0.44 0.29 2.58 0.68 0.12 0.03 12.09 0.11 0.05 0.06 100.00
12.2 14 334-U1381A-9R-2_5-7 AV 4.18 0.36 2.69 0.26 4.04 0.09 73.81 0.26 0.52 0.02 0.39 0.03 2.02 0.06 0.14 0.04 12.16 0.08 0.06 0.02 100.00
12.2 13 334-U1381A-9R-2_12-16 AV 4.22 0.27 2.56 0.20 4.01 0.18 73.88 0.28 0.53 0.03 0.40 0.03 2.03 0.08 0.12 0.04 12.15 0.08 0.08 0.02 100.00
12.3 12 334-U1381A-9R-4_17-19 AV 2.49 0.16 0.26 0.02 10.78 0.22 49.54 0.61 1.41 0.10 7.63 0.17 13.32 0.45 0.16 0.04 14.26 0.14 0.14 0.01 100.00
13.9 10 334-U1381A-10R-1_67-71 AV 2.65 0.19 4.41 0.17 5.06 0.19 75.77 0.30 0.34 0.03 0.00 0.01 0.43 0.02 0.18 0.04 11.13 0.08 0.02 0.01 100.00
14.1 15 334-U1381A-10R-2_9-11 AV 3.62 0.16 0.66 0.03 14.67 0.28 51.31 0.37 3.72 0.11 4.22 0.13 8.54 0.09 0.24 0.05 12.56 0.14 0.46 0.03 100.00
15.9 14 334-U1381A-11R-2_16-21 AV 2.89 0.41 0.43 0.14 13.27 0.86 49.81 0.77 2.20 0.29 5.80 0.40 11.34 0.54 0.21 0.05 13.84 0.33 0.21 0.05 100.00
16.9 15 334-U1381A-11R-4_119-121 AV 2.77 0.17 0.27 0.04 13.06 0.87 50.51 0.63 1.85 0.14 6.34 0.93 11.22 0.75 0.23 0.04 13.59 0.74 0.17 0.03 100.00

0.1 7 334-U1381C-1H-5-15-17 AV 5.03 0.44 2.46 0.60 3.47 0.74 65.54 2.19 0.66 0.14 1.17 0.41 4.24 0.90 0.08 0.06 17.13 1.15 0.22 0.07 100.00
0.1 15 334-U1381C-2H-1-97-99 AV 3.21 0.35 0.97 0.32 12.31 1.90 52.29 0.90 1.05 0.15 4.73 1.02 9.82 1.54 0.24 0.07 15.21 1.40 0.18 0.04 100.00
0.1 15 334-U1381C-2H-1-105-107 AV 3.08 0.36 1.18 0.22 13.18 0.92 52.06 0.99 1.13 0.08 4.61 0.79 9.55 1.02 0.27 0.05 14.76 0.98 0.19 0.04 100.00
0.1 15 334-U1381C-2H-3-39-41 AV 3.44 0.46 1.52 0.54 10.87 1.22 55.00 0.82 1.10 0.13 3.60 0.42 8.40 0.72 0.21 0.04 15.58 0.62 0.28 0.15 100.00
0.2 11 334-U1381C-2H-6-136-138 AV 3.84 0.13 1.97 0.10 1.05 0.10 77.30 0.17 0.11 0.02 0.27 0.03 1.78 0.04 0.07 0.05 13.57 0.15 0.03 0.02 100.00
0.3 15 334-U1381C-3H-7-14-19 AV 4.42 0.18 5.38 0.09 2.35 0.14 69.14 0.18 0.57 0.02 0.50 0.02 1.42 0.04 0.12 0.03 16.02 0.14 0.08 0.03 100.00 19.144 15.577 38.911 0.512958 0.283104 0.70372
0.3 15 334-U1381C-3H-7-24-26 AV 4.26 0.59 4.98 0.71 2.29 0.29 70.38 1.60 0.54 0.08 0.47 0.05 1.46 0.07 0.12 0.04 15.42 0.49 0.07 0.02 100.00
0.4 8 334-U1381C-4H-4-0-2 AV 3.69 0.17 1.62 0.07 10.41 0.42 56.83 0.77 1.06 0.05 2.97 0.15 7.38 0.28 0.21 0.04 15.53 0.27 0.30 0.02 100.00
0.5 15 334-U1381C-5H-2-130-132-AV 4.73 0.21 4.24 0.35 4.28 0.79 65.78 1.67 0.93 0.08 1.03 0.35 2.70 0.63 0.13 0.06 15.96 0.19 0.22 0.09 100.00 19.118 15.576 38.870 0.512970 0.283107 0.70369
0.5 7 334-U1381C-5H-2-148-150 AV 4.10 0.19 2.46 0.29 7.44 0.59 58.37 1.10 1.19 0.12 2.77 0.37 6.49 0.54 0.18 0.03 16.37 0.52 0.62 0.05 100.00
0.5 14 334-U1381C-5H-5-93-95 AV 3.32 0.15 4.28 0.20 1.59 0.22 74.30 0.55 0.29 0.05 0.37 0.06 1.89 0.24 0.06 0.04 13.83 0.23 0.09 0.16 100.00
0.5 14 334-U1381C-5H-6-72-75 AV 3.37 0.25 3.73 0.49 1.19 0.28 76.15 0.34 0.16 0.02 0.23 0.04 1.57 0.26 0.05 0.02 13.51 0.17 0.04 0.03 100.00
0.6 11 334-U1381C-5H-7-41-42 AV 3.58 0.11 3.44 0.20 1.18 0.18 76.49 0.73 0.16 0.03 0.25 0.03 1.54 0.18 0.05 0.03 13.26 0.49 0.03 0.03 100.00
0.6 14 334-U1381C-5H-7-59-60 AV 3.61 0.16 3.03 0.23 1.29 0.23 77.22 0.98 0.21 0.05 0.24 0.05 1.47 0.27 0.07 0.05 12.85 0.65 0.02 0.02 100.00
0.6 13 334-U1381C-5H-7-66-67 AV 3.59 0.10 3.22 0.18 1.31 0.14 77.42 0.38 0.21 0.04 0.23 0.02 1.34 0.06 0.06 0.04 12.59 0.36 0.02 0.01 100.00
0.6 10 334-U1381C-5H-CC-0-2 AV 3.59 0.24 3.33 0.52 1.15 0.22 76.95 0.45 0.14 0.05 0.24 0.02 1.42 0.05 0.05 0.03 13.10 0.37 0.02 0.01 100.00
0.6 9 334-U1381C-5H-CC-26-28 AV 3.68 0.16 3.27 0.20 1.40 0.20 74.78 0.67 0.20 0.03 0.32 0.05 2.09 0.21 0.05 0.03 14.18 0.33 0.04 0.02 100.00
0.6 11 334-U1381C-6H-1-31-33 AV 3.67 0.21 2.97 0.52 1.12 0.19 76.17 1.23 0.16 0.04 0.28 0.06 1.82 0.27 0.08 0.04 13.70 0.50 0.04 0.03 100.00
0.6 15 334-U1381C-6H-2-93-95 AV 3.55 0.14 3.21 0.06 1.01 0.06 77.82 0.19 0.18 0.02 0.21 0.02 1.25 0.03 0.07 0.04 12.67 0.10 0.03 0.02 100.00
0.6 15 334-U1381C-6H-2-101-103 AV 3.47 0.08 3.34 0.06 1.11 0.07 77.66 0.16 0.17 0.02 0.23 0.02 1.23 0.02 0.06 0.04 12.70 0.12 0.03 0.02 100.00
0.6 11 334-U1381C-6H-3-63-65 AV 4.70 0.15 5.04 0.34 2.40 0.34 68.17 1.23 0.66 0.11 0.66 0.22 1.67 0.47 0.09 0.05 16.49 0.36 0.11 0.03 100.00
0.6 13 334-U1381C-6H-4-12-14 AV 4.35 0.13 5.68 0.09 3.05 0.16 65.88 0.40 0.88 0.03 0.95 0.05 2.33 0.09 0.10 0.03 16.60 0.09 0.18 0.02 100.00
0.6 14 334-U1381C-6H-4-109-111 AV 3.43 0.20 3.62 0.11 1.09 0.17 77.60 0.46 0.19 0.03 0.19 0.03 1.25 0.16 0.05 0.05 12.58 0.29 0.02 0.01 100.00
0.6 14 334-U1381C-6H-5-73-75AV 3.19 0.32 4.07 0.10 0.95 0.15 77.06 0.40 0.13 0.03 0.17 0.04 1.31 0.07 0.04 0.03 13.08 0.23 0.01 0.02 100.00
0.6 14 334-U1381C-6H-5-78-80 AV 3.29 0.13 3.97 0.15 1.08 0.23 76.77 0.70 0.14 0.03 0.21 0.10 1.42 0.19 0.04 0.03 13.06 0.20 0.02 0.02 100.00

Table DR1: Major element data (EMP) and  isotope data.For major element data  averages, number of single point analyses and standard deviations are given. 40Ar/39Ar analyses of feldspar crystals  are marked by green color and ages for other tephra layers are 
calculated based on the average sedimentation rate (gray).
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0.7 13 334-U1381C-6H-7-60-62 AV 3.82 0.14 3.55 0.29 0.70 0.13 77.39 0.35 0.09 0.02 0.10 0.03 0.98 0.03 0.03 0.03 13.33 0.24 0.02 0.02 100.00
0.7 12 334-U1381C-6H-CC-0-2 AV 3.64 0.31 3.75 0.48 0.85 0.33 77.34 0.94 0.13 0.08 0.13 0.08 1.08 0.29 0.05 0.04 13.01 0.37 0.02 0.02 100.00
8.0 12 334-U1381C-7H-1-95-97 AV 3.43 0.24 0.57 0.14 14.44 0.87 54.45 1.83 2.30 0.49 3.18 0.64 8.07 0.63 0.24 0.05 12.92 0.58 0.39 0.18 100.00
8.1 10 334-U1381C-7H-1-123-125 AV 3.47 0.21 0.62 0.08 14.41 0.65 55.36 1.51 2.11 0.20 2.77 0.72 7.36 0.58 0.22 0.07 13.21 0.42 0.47 0.11 100.00
8.1 12 334-U1381C-7H-1-130-132 AV 3.14 0.47 0.49 0.18 14.55 0.83 53.56 1.86 2.05 0.34 4.00 1.47 8.52 1.38 0.23 0.06 13.13 0.36 0.32 0.14 100.00
8.1 12 334-U1381C-7H-1-147-149 AV 3.53 0.21 0.63 0.06 13.50 0.84 55.91 1.11 2.18 0.19 2.77 0.37 7.41 0.40 0.24 0.06 13.40 0.26 0.44 0.07 100.00
8.2 14 334-U1381C-7H-2-44-46 AV 3.55 0.29 0.66 0.10 13.92 0.42 56.15 1.94 2.08 0.23 2.58 0.84 7.08 0.83 0.24 0.06 13.29 0.20 0.45 0.09 100.00
8.2 14 334-U1381C-7H-2-90-92 AV 3.51 0.16 0.64 0.07 14.14 0.31 55.29 1.08 2.20 0.17 2.86 0.51 7.41 0.46 0.23 0.06 13.26 0.22 0.45 0.08 100.00
8.2 12 334-U1381C-7H-3-8-10 AV 3.45 0.30 0.65 0.07 14.38 0.52 55.25 0.86 2.25 0.08 2.81 0.49 7.34 0.47 0.27 0.05 13.17 0.30 0.45 0.08 100.00
8.4 13 334-U1381C-7H-3-15-17 AV 3.36 0.25 0.54 0.10 14.33 0.69 53.93 1.23 2.24 0.18 3.61 0.72 8.14 0.70 0.25 0.05 13.25 0.25 0.35 0.08 100.00 19.416 15.599 39.158 0.512952 0.283067 0.70355
8.5 13 334-U1381C-7H-3-60-62 AV 3.57 0.24 0.62 0.07 14.11 0.95 55.14 0.91 2.18 0.15 2.80 0.54 7.41 0.49 0.25 0.06 13.49 0.83 0.44 0.05 100.00
8.5 11 334-U1381C-7H-3-68-70 AV 3.43 0.38 0.60 0.16 14.14 0.61 54.81 1.61 2.12 0.32 3.13 1.36 7.59 1.21 0.27 0.05 13.49 0.28 0.41 0.11 100.00
8.6 15 334-U1381C-7H-3-91-93 AV 3.38 0.35 0.63 0.10 13.11 0.36 55.75 1.45 1.97 0.14 3.18 1.16 7.90 0.88 0.26 0.04 13.27 0.45 0.55 0.11 100.00
8.9 15 334-U1381C-7H-4-105-107AV 2.68 0.08 0.23 0.02 13.44 0.32 50.60 0.44 1.79 0.07 5.86 0.40 11.31 0.25 0.23 0.04 13.69 0.24 0.17 0.03 100.00
9.1 12 334-U1381C-7H-5-79-81 AV 3.58 0.21 1.50 0.26 4.12 0.59 74.88 1.45 0.51 0.10 0.55 0.15 2.75 0.49 0.08 0.05 11.95 0.26 0.07 0.04 100.00
9.3 13 334-U1381C-7H-6-9-11 AV 2.64 0.35 0.29 0.19 13.03 1.08 50.99 1.08 1.86 0.53 5.96 1.15 11.05 1.43 0.25 0.06 13.72 0.64 0.21 0.12 100.00
9.6 14 334-U1381C-7H-7-56-58 AV 3.21 0.27 0.62 0.12 13.99 1.18 52.54 1.81 2.84 0.24 4.32 0.81 8.53 0.69 0.26 0.04 13.28 0.38 0.41 0.07 100.00
10.1 15 334-U1381C-8H-2-55-57 AV 2.79 0.37 0.25 0.13 13.68 1.17 51.36 1.77 1.99 0.20 5.52 1.18 10.70 1.32 0.22 0.04 13.26 0.38 0.22 0.11 100.00
10.6 14 334-U1381C-8H-4-20-22 AV 2.71 0.31 0.23 0.04 12.24 0.59 49.64 0.47 1.72 0.05 7.00 0.78 12.23 0.55 0.20 0.06 13.88 0.52 0.14 0.03 100.00
10.6 15 334-U1381C-8H-4-24-26 AV 2.77 0.25 0.24 0.06 12.01 0.54 49.87 0.38 1.82 0.17 6.73 0.59 12.50 0.82 0.23 0.05 13.71 0.67 0.14 0.03 100.00
10.7 6 334-U1381C-8H-4-76-78 AV 1 2.57 0.14 0.28 0.09 11.87 1.00 51.61 1.00 1.54 0.17 6.42 0.57 11.50 0.98 0.21 0.03 13.86 0.49 0.14 0.03 100.00
10.7 17 334-U1381C-8H-4-76-78 AV 2 2.98 0.60 3.20 0.62 2.93 0.63 76.21 0.95 0.21 0.17 0.10 0.18 1.79 0.13 0.08 0.04 12.47 0.20 0.03 0.03 100.00
10.8 14 334-U1381C-8H-4-143-145 AV 3.62 0.48 2.81 0.56 2.60 0.13 76.39 0.24 0.13 0.02 0.03 0.02 1.72 0.05 0.10 0.06 12.57 0.17 0.03 0.02 100.00
10.8 13 334-U1381C-8H-4-146-148 AV 3.64 0.64 2.62 0.76 2.70 0.13 76.38 0.23 0.12 0.02 0.03 0.02 1.67 0.03 0.10 0.04 12.71 0.13 0.01 0.01 100.00
10.8 14 334-U1381C-8H-5-0-2 AV 3.15 0.54 3.13 0.74 2.65 0.13 76.31 0.19 0.13 0.01 0.02 0.01 1.69 0.03 0.09 0.04 12.82 0.09 0.01 0.01 100.00
10.9 16 334-U1381C-8H-5-19-21 AV 3.15 0.53 2.94 0.66 2.83 0.61 76.30 1.07 0.17 0.16 0.07 0.15 1.68 0.41 0.08 0.03 12.75 0.14 0.02 0.04 100.00
10.9 15 334-U1381C-8H-5-20-22 AV 3.55 0.55 2.78 0.68 2.57 0.14 76.47 0.35 0.14 0.02 0.03 0.01 1.72 0.04 0.09 0.05 12.61 0.13 0.02 0.02 100.00
11.0 12 334-U1381C-8H-5-80-82 AV 2.37 0.43 0.14 0.05 10.13 1.92 49.64 1.02 1.54 0.12 7.91 1.26 13.83 1.48 0.17 0.06 14.16 1.13 0.10 0.03 100.00
11.1 15 334-U1381C-8H-5-126-128AV 2.96 0.32 0.39 0.34 12.80 0.82 50.15 0.39 2.13 0.23 6.11 0.20 11.58 0.21 0.20 0.05 13.48 0.53 0.21 0.04 100.00
11.1 23 334-U1381C-8H-5-148-150 AV 2.66 0.36 0.23 0.08 12.27 1.22 49.91 0.70 1.68 0.37 6.83 0.81 12.15 0.95 0.22 0.06 13.92 0.48 0.14 0.05 100.00
11.4 12 334-U1381C-8H-7-12-14AV 3.71 0.22 2.10 0.08 4.80 0.25 72.42 0.66 0.81 0.07 0.67 0.06 2.87 0.20 0.09 0.06 12.43 0.13 0.10 0.04 100.00
11.6 20 334-U1381C-9H-1-20-22 AV 2.32 0.22 0.21 0.04 9.98 0.61 49.60 0.40 1.33 0.06 7.61 0.45 14.02 0.57 0.19 0.04 14.64 0.33 0.11 0.02 100.00
11.8 11 334-U1381C-9H-1-120-122 AV 3.13 0.21 0.46 0.06 13.66 0.49 52.43 0.93 2.14 0.08 4.86 0.25 9.66 0.36 0.23 0.06 13.18 0.19 0.25 0.04 100.00
12.0 4 334-U1381C-9H-2-8-11 AV 1 3.08 0.40 0.38 0.18 13.36 0.89 51.64 0.86 1.86 0.27 5.62 0.96 10.13 1.38 0.22 0.01 13.49 0.27 0.23 0.12 100.00
12.0 11 334-U1381C-9H-2-8-11 AV 2 3.72 0.22 2.37 0.30 4.45 0.62 73.83 0.45 0.50 0.05 0.39 0.03 2.10 0.12 0.14 0.04 12.45 0.15 0.05 0.02 100.00
12.0 18 334-U1381C-9H-2-20-22 AV 1 3.07 0.32 0.70 0.52 12.75 2.08 51.20 1.18 2.33 0.52 5.48 0.96 10.38 1.06 0.23 0.05 13.62 0.87 0.25 0.08 100.00
12.0 5 334-U1381C-9H-2-20-22 AV 2 3.50 0.52 2.43 0.36 5.17 0.29 73.44 0.38 0.47 0.04 0.35 0.03 2.25 0.11 0.12 0.06 12.21 0.23 0.05 0.01 100.00
12.0 7 334-U1381C-9H-2-41-43 AV 1 3.03 0.33 0.47 0.05 13.58 0.72 51.77 0.36 2.04 0.12 5.55 0.86 9.93 0.73 0.25 0.05 13.17 0.60 0.22 0.03 100.00
12.0 8 334-U1381C-9H-2-41-43 AV 2 3.38 0.64 2.38 0.43 5.06 0.55 73.88 0.55 0.44 0.04 0.35 0.03 2.10 0.06 0.15 0.05 12.21 0.15 0.05 0.02 100.00
12.0 14 334-U1381C-9H-2-92-94 AV 3.49 0.42 2.81 0.22 3.99 0.11 74.22 0.27 0.54 0.02 0.38 0.03 2.11 0.08 0.15 0.05 12.26 0.15 0.06 0.02 100.00
12.2 23 334-U1381C-9H-3-0-2 AV 3.76 0.28 2.60 0.20 4.06 0.18 74.10 0.32 0.54 0.03 0.40 0.02 2.07 0.05 0.14 0.05 12.27 0.13 0.06 0.02 100.00
12.2 15 334-U1381C-9H-3-12-14 AV 3.70 0.31 2.59 0.29 4.11 0.12 74.06 0.21 0.53 0.03 0.41 0.02 2.03 0.07 0.13 0.05 12.39 0.15 0.05 0.02 100.00
12.3 15 334-U1381C-9H-3-81-83 AV 2.48 0.16 0.26 0.03 10.95 0.80 50.48 1.34 1.44 0.07 6.99 0.53 12.73 1.12 0.21 0.04 14.33 0.35 0.12 0.03 100.00
12.6 14 334-U1381C-9H-4-66-68 AV 2.59 0.20 0.29 0.06 11.56 0.79 52.31 0.45 1.46 0.37 6.36 0.51 11.21 0.61 0.19 0.04 13.88 0.19 0.14 0.05 100.00
12.9 22 334-U1381C-9H-5-95-97 AV 2.45 0.33 4.44 0.23 4.66 0.18 74.79 0.63 0.34 0.02 0.01 0.01 0.60 0.03 0.18 0.05 12.50 0.15 0.02 0.01 100.00
12.9 15 334-U1381C-9H-5-105-108 AV 2.26 0.41 4.29 0.29 4.69 0.16 74.75 1.46 0.35 0.04 0.02 0.03 0.61 0.15 0.18 0.05 12.83 0.75 0.01 0.02 100.00
12.9 11 334-U1381C-9H-5-114-116 AV1 2.47 0.32 4.42 0.25 4.54 0.13 74.93 0.60 0.35 0.01 0.01 0.01 0.59 0.03 0.13 0.04 12.53 0.11 0.03 0.02 100.00
12.9 4 334-U1381C-9H-5-114-116 AV2 2.60 0.09 0.29 0.02 13.15 0.12 50.05 0.12 2.07 0.02 6.29 0.03 11.64 0.08 0.24 0.02 13.50 0.16 0.18 0.04 100.00
13.2 9 334-U1381C-9H-6-92-94 AV 3.22 0.55 1.00 0.10 5.41 0.30 72.43 1.05 0.77 0.03 0.99 0.16 3.71 0.32 0.10 0.04 12.21 0.21 0.15 0.03 100.00 19.404 15.595 39.093 0.512978 0.283096 0.70359
13.3 14 334-U1381C-9H-7-10-11 AV 2.83 0.14 0.32 0.03 12.26 0.50 49.93 0.69 1.89 0.34 6.72 0.25 11.63 0.27 0.21 0.05 14.05 0.21 0.18 0.02 100.00
13.4 12 334-U1381C-9H-7-55-57 AV 2.92 0.41 0.40 0.16 12.84 1.43 51.53 1.25 2.24 0.54 5.50 1.26 10.53 1.54 0.22 0.05 13.62 0.60 0.21 0.06 100.00
13.4 15 334-U1381C-9H-CC-3-5 AV 3.54 0.31 0.67 0.28 12.82 0.61 52.48 0.81 2.86 0.19 4.31 0.41 9.01 0.61 0.21 0.05 13.74 0.28 0.36 0.05 100.00
13.5 15 334-U1381C-9H-CC-18-20 AV 2.66 0.10 0.18 0.01 11.32 0.31 49.65 0.30 1.51 0.04 7.42 0.25 12.64 0.09 0.19 0.04 14.32 0.13 0.11 0.02 100.00
13.6 15 334-U1381C-10H-1-61-63AV 2.70 0.57 0.61 0.52 10.79 1.54 51.13 1.76 1.85 0.61 6.28 1.40 11.50 1.44 0.18 0.04 14.75 1.02 0.22 0.11 100.00
13.7 15 334-U1381C-10H-1-127-128 AV 3.67 0.22 0.69 0.05 14.66 0.47 51.43 0.87 3.68 0.21 4.18 0.23 8.36 0.30 0.24 0.06 12.61 0.09 0.48 0.04 100.00
13.8 12 334-U1381C-10H-2-0-2 AV 2.95 0.63 0.43 0.20 13.09 1.57 51.51 0.90 2.60 1.08 5.36 1.31 10.18 1.71 0.26 0.07 13.36 0.77 0.26 0.15 100.00
13.9 15 334-U1381C-10H-2-58-60 AV 2.50 0.20 0.18 0.03 11.02 1.00 49.19 0.54 1.46 0.08 7.79 0.58 12.94 0.50 0.19 0.06 14.59 0.38 0.14 0.02 100.00
13.9 15 334-U1381C-10H-2-59-60 AV 2.46 0.12 0.20 0.03 11.35 0.82 49.65 0.30 1.46 0.03 7.55 0.59 12.75 0.37 0.20 0.04 14.26 0.24 0.13 0.03 100.00
13.9 28 334-U1381C-10H-2-96-98 AV 2.27 0.40 4.11 0.29 5.00 0.16 76.19 0.61 0.35 0.02 0.00 0.01 0.44 0.02 0.17 0.06 11.46 0.20 0.01 0.01 100.00
14.0 7 334-U1381C-10H-2-109-111AV 1 2.00 0.11 4.07 0.12 5.22 0.16 76.26 0.32 0.35 0.01 0.01 0.01 0.45 0.02 0.15 0.07 11.49 0.11 0.01 0.01 100.00
14.0 5 334-U1381C-10H-2-109-111AV2 3.05 0.45 0.66 0.92 13.48 1.61 49.89 1.54 2.07 0.61 6.06 1.81 10.62 2.00 0.25 0.07 13.60 0.61 0.34 0.35 100.00
14.1 15 334-U1381C-10H-3-52-54 AV 2.64 0.35 0.31 0.19 12.30 2.00 50.63 0.97 1.89 0.52 6.38 1.12 11.66 1.39 0.19 0.08 13.82 0.89 0.17 0.07 100.00
14.2 25 334-U1381C-10H-3-75-79 AV 3.09 0.14 0.46 0.05 15.47 0.56 50.81 0.52 2.67 0.08 4.93 0.44 9.61 0.31 0.24 0.05 12.42 0.32 0.28 0.03 100.00
14.5 13 334-U1381C-10H-4-102-104 AV 2.95 0.34 0.36 0.10 13.47 1.30 49.89 0.65 2.43 0.45 5.81 1.05 11.05 1.20 0.21 0.06 13.59 0.54 0.24 0.07 100.00
14.7 15 334-U1381C-10H-5-70-72 AV 2.61 0.27 0.23 0.06 12.60 0.91 49.64 0.33 1.73 0.24 6.99 0.89 12.00 0.78 0.22 0.05 13.81 0.36 0.16 0.05 100.00
15.0 13 334-U1381C-10H-6-63-65 AV 2.95 0.39 0.35 0.10 13.69 0.75 52.69 0.83 1.74 0.20 5.56 1.61 9.71 0.68 0.21 0.04 12.92 1.00 0.18 0.04 100.00
15.1 14 334-U1381C-10H-6-119-121 AV 3.16 0.46 1.03 0.13 5.43 0.33 71.62 1.08 0.87 0.03 1.01 0.17 4.23 0.39 0.11 0.07 12.39 0.37 0.14 0.03 100.00
15.9 13 334-U1381C-11H-2-128-130 AV 2.88 0.41 0.41 0.10 13.96 1.04 48.81 0.78 2.29 0.16 6.12 0.79 11.14 0.91 0.24 0.04 13.92 0.40 0.23 0.04 100.00
16.1 12 334-U1381C-11H-3-99-101 AV 3.43 0.55 2.47 0.34 5.83 0.39 71.30 0.72 0.67 0.13 0.53 0.26 2.75 0.53 0.11 0.06 12.81 0.25 0.12 0.04 100.00
16.5 30 334-U1381C-11H-5-0-4 AV 2.76 0.14 0.34 0.03 14.07 0.57 51.39 0.48 1.86 0.10 5.77 0.43 10.33 0.26 0.23 0.04 13.06 0.20 0.18 0.03 100.00



Table DR2: Trace element data of single point anaylses(LA-ICPMS).

Sample Li7 Sc45 V51 Cr52 Co59 Cu63 Zn66 Ga69 Rb85 Sr88 Y89 Zr90 Nb93 Sn118 Cs133 Ba137 La139 Ce140 Pr141 Nd146 Sm147Eu153Gd157 Tb159Dy163 Ho165 Er166 Tm169 Yb172 Lu175 Hf178 Ta181 Pb208 Th232 U238
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

U1381B-3R-3_12-14 AV 24.96 10.70 13.93 1.33 5.87 60.84 73.66 141.14 198.36 35.35 420.84 38.55 2.29 2.36 1658.90 76.34 154.68 16.01 56.42 11.02 1.53 6.84 0.94 6.42 1.12 3.20 0.41 3.14 0.46 9.62 1.79 11.55 23.43 8.82

334-U1381A-6R-1_38-40 AV 18.89 1.28 10.84 -0.56 1.13 43.89 30.36 66.00 86.25 335.26 2.63 94.63 7.25 0.48 1.16 1604.93 24.10 33.54 3.09 9.69 1.41 0.35 0.43 0.04 0.21 0.05 0.37 0.05 3.02 0.08 3.58 0.47 14.16 11.10 4.45

334-U1381A-6R-5_24-26 AV 29.20 2.87 8.62 5.38 1.31 5.68 31.66 74.16 74.46 196.72 10.86 105.14 7.98 0.78 1.42 1785.11 25.76 46.42 4.89 14.11 2.20 0.56 1.67 0.25 1.80 0.25 1.10 0.12 1.62 0.27 3.14 0.54 7.55 6.42 2.93

334-U1381A-7R-3_ 35-37 AV 13.59 32.26 148.88 8.76 35.64 48.67 151.02 26.16 11.71 140.34 56.15 222.50 22.73 2.15 140.22 19.48 44.44 5.67 29.29 7.74 3.04 8.03 1.70 9.23 2.51 6.58 0.85 5.91 0.98 5.99 1.56 2.05 1.50

334-U1381A-7R-3_50-52 AV 0.64 8.61 5.64 2.81 3.66 13.25 51.16 24.55 32.00 86.92 57.58 363.33 28.83 3.19 0.31 284.36 39.51 74.54 9.28 34.22 7.14 2.03 8.36 1.39 9.30 2.23 5.83 1.51 6.18 1.00 10.45 1.62 1.45 9.87 3.13

334-U1381A-8R-2_2-4 AV1 4.94 42.59 328.85 287.95 51.65 162.89 105.78 17.17 2.87 144.47 24.06 77.23 6.48 0.91 0.00 36.71 5.40 13.61 1.88 8.75 3.13 1.04 3.34 0.74 3.94 1.03 2.19 0.36 2.29 0.48 2.14 0.38 0.49 0.41 0.14

334-U1381A-8R-2_96-98 AV 6.64 46.80 349.11 72.48 50.87 126.24 109.52 19.40 3.67 172.49 24.29 102.74 8.63 0.64 0.21 49.51 7.96 17.27 2.42 12.11 3.72 1.55 4.59 1.98 4.74 0.75 2.63 0.69 3.11 0.52 3.13 0.55 1.86 0.79 0.49

334-U1381A-8R-3_79-87 AV 2.59 2.45 0.54 3.41 18.36 123.16 36.18 24.47 66.32 102.18 272.35 39.58 5.90 0.31 295.53 40.46 92.61 12.00 47.68 14.06 2.45 15.09 2.37 15.95 2.84 11.45 1.58 9.96 1.49 9.53 2.45 3.47 5.98 1.99

334-U1381A-8R-3_91-93 AV 14.18 31.67 98.52 31.08 33.98 178.06 27.69 14.00 148.77 58.86 237.81 23.40 6.82 0.25 159.28 21.79 48.34 6.79 28.22 7.85 2.17 10.04 1.56 11.06 2.07 6.14 0.90 6.78 0.61 6.72 1.33 1.55 2.48 0.83

334-U1381A-8R-4_108-110 AV 9.39 11.41 19.69 5.43 24.95 72.69 24.84 39.98 89.01 56.76 441.91 31.19 4.40 0.32 341.48 38.80 72.80 8.64 36.50 9.28 1.89 9.47 2.33 9.99 2.34 6.19 5.89 0.89 11.71 1.97 2.07 10.65 3.44

334-U1381A-8R-5_15-17 AV 7.47 36.58 327.69 34.11 42.99 89.67 152.32 22.65 6.75 142.06 39.98 169.58 17.40 1.87 96.59 13.93 36.58 4.37 21.00 6.48 1.38 6.67 1.33 8.48 1.84 3.85 0.54 3.86 1.36 4.57 2.28 0.87 2.13 0.99

334-U1381A-9R-2_5-7 AV 2.53 8.56 1.40 2.84 2.19 20.08 106.06 33.38 49.78 79.55 65.57 502.68 38.19 5.80 0.57 397.78 46.14 95.63 11.21 46.54 9.55 2.32 9.47 2.08 11.06 2.09 7.21 0.84 6.96 1.02 10.81 2.29 4.18 10.89 3.74

334-U1381A-9R-2_12-16 AV 0.91 8.47 1.17 3.00 19.93 88.55 33.01 47.24 78.13 63.70 527.03 39.77 4.64 395.39 48.63 100.27 10.71 44.71 11.31 1.56 11.59 1.44 11.21 2.19 6.83 7.95 12.28 2.42 2.66 11.42 3.77

334-U1381A-9R-4_17-19 AV 5.28 43.71 358.56 90.61 53.02 159.75 110.06 20.95 6.07 173.55 25.69 85.60 9.21 0.99 79.26 7.85 17.34 2.65 12.43 3.41 1.13 4.35 0.70 4.40 0.99 3.18 0.41 2.43 0.39 2.01 0.54 0.92 0.64 0.23

334-U1381A-10R-2_9-11 AV 12.45 36.73 507.14 3.35 38.34 237.57 174.89 29.05 13.22 188.94 65.56 322.63 22.87 2.80 0.20 146.06 22.39 56.43 7.92 35.16 10.55 3.06 12.22 2.01 11.94 2.44 7.34 1.11 6.43 0.93 8.64 1.41 2.19 2.28 0.81

334-U1381A-11R-2_16-21 AV 5.12 36.55 365.38 40.62 51.29 159.59 115.93 21.38 8.80 206.86 25.79 122.78 15.61 1.36 0.02 90.06 11.14 29.25 3.76 17.04 4.33 1.56 5.54 0.80 4.75 1.01 2.72 0.38 2.53 0.43 3.21 1.00 5.29 1.15 0.42

344-U1381C 2H-3 39-41-1 15.68 30.65 319.61 9.15 30.74 218.31 152.06 42.09 29.41 435.31 29.33 114.85 3.16 1.18 1.23 992.92 10.54 23.09 3.78 17.89 4.79 1.26 4.29 0.71 5.10 1.13 3.50 0.48 3.22 0.42 3.35 0.12 5.19 1.98 1.53
344-U1381C 2H-3 39-41-2 13.52 29.28 298.28 7.31 30.55 260.05 140.71 42.14 28.56 430.34 29.16 118.56 3.31 1.26 1.13 1044.10 11.06 25.00 4.03 19.08 4.87 1.45 5.19 0.73 5.32 1.05 3.05 0.49 2.90 0.44 3.58 0.19 5.05 2.23 1.89
344-U1381C 2H-3 39-41-3 14.75 30.07 314.56 3.82 29.99 252.69 136.30 41.12 27.58 412.10 28.21 110.81 3.08 1.01 1.16 986.35 10.68 23.12 3.73 17.03 4.54 1.31 4.86 0.70 4.76 1.10 3.00 0.44 3.02 0.41 3.32 0.16 4.45 2.03 1.69

344-U1381C 3H-7 14-19-1 26.26 9.89 15.55 5.76 1.23 9.76 76.67 67.43 167.05 216.59 38.81 506.33 53.08 2.78 2.99 1984.83 86.37 176.10 19.59 69.34 12.17 2.06 8.81 1.15 6.52 1.48 4.21 0.61 4.39 0.65 12.41 2.51 16.86 29.75 11.72
344-U1381C 3H-7 14-19-2 25.56 10.37 14.69 18.02 1.32 6.90 39.74 70.33 158.25 217.55 41.98 532.69 48.07 2.46 2.82 1880.49 85.10 161.39 18.91 69.32 11.51 1.99 8.98 1.24 7.53 1.47 4.17 0.60 4.54 0.72 12.57 2.41 14.78 30.48 10.42
344-U1381C 3H-7 14-19-3 33.35 10.86 13.48 3.08 1.18 9.46 86.35 76.97 180.43 212.57 41.45 564.90 57.06 2.77 3.07 2056.52 91.31 187.64 20.73 75.81 12.06 2.08 8.97 1.21 7.52 1.55 4.11 0.68 4.83 0.58 12.93 2.75 17.35 32.62 12.96

344-U1381C 5H-7 59-60-1 32.65 6.58 19.51 12.91 2.87 22.59 42.38 75.58 96.57 258.83 26.22 259.92 11.94 1.56 2.79 2556.45 37.09 70.70 8.36 28.82 4.47 0.90 4.75 0.76 4.33 0.93 3.08 0.48 3.67 0.59 7.82 0.61 11.80 8.86 4.56
344-U1381C 5H-7 59-60-2 32.87 5.82 12.57 15.56 1.62 23.81 40.98 80.92 101.34 247.00 25.45 240.88 11.37 1.03 2.32 2245.59 33.21 61.02 7.45 25.91 4.10 1.02 3.96 0.60 4.26 0.84 2.53 0.36 3.14 0.45 6.52 0.62 13.13 8.50 4.39
344-U1381C 5H-7 59-60-3 35.07 5.12 12.12 <2.23 1.54 16.01 48.33 70.38 88.63 225.28 21.94 204.74 10.33 1.07 2.11 2186.14 30.80 62.12 6.92 25.15 4.18 0.76 2.68 0.58 3.70 0.72 2.65 0.35 2.26 0.47 5.26 0.66 11.21 6.64 3.90

344-U1381C 6H-2 93-95-1 31.26 1.98 5.68 11.65 0.82 7.08 48.06 74.54 84.35 224.25 12.79 132.52 10.81 0.74 1.81 2094.39 30.20 53.05 5.93 19.14 2.70 0.68 2.61 0.32 2.11 0.42 1.24 0.23 1.99 0.32 3.49 0.86 9.37 8.52 4.20
344-U1381C 6H-2 93-95-2 36.07 1.97 5.38 6.88 0.81 6.48 35.71 71.94 84.82 207.35 11.41 116.82 9.89 0.83 1.70 1908.78 26.50 48.48 5.29 16.57 2.29 0.55 1.68 0.24 1.93 0.43 1.15 0.20 1.36 0.24 3.06 0.66 8.82 7.48 3.84
344-U1381C 6H-2 93-95-3 30.43 2.01 8.56 3.90 1.14 6.97 33.87 79.44 89.16 214.65 11.75 126.71 10.48 0.93 1.81 2014.27 28.52 53.04 5.32 17.46 2.55 0.54 1.70 0.32 1.61 0.33 1.19 0.21 1.31 0.22 3.28 0.75 8.98 7.51 4.14

 344-U1381C 7H-1 95-97-2 39.23 61.75 34.05 18.56 22.94 65.04 551.16 83.51 75.03 369.75 185.17 1029.64 90.24 9.24 0.85 675.63 72.61 163.62 22.47 100.59 25.43 7.17 28.41 4.73 32.16 6.61 19.43 3.15 19.09 3.13 25.93 5.12 7.16 10.43 4.84
 344-U1381C 7H-1 95-97-3 18.91 64.13 5.30 23.98 16.15 65.18 452.12 84.43 71.16 341.29 216.49 1207.82 95.33 9.51 0.64 705.78 83.19 184.49 26.05 108.78 26.64 7.63 30.95 5.13 36.63 8.19 21.94 3.57 23.24 3.85 29.72 5.94 6.71 12.58 4.61

 344-U1381C 7H-1 130-132-2 9.63 35.68 298.92 16.22 39.39 53.10 170.93 19.81 8.57 129.25 53.05 206.23 23.03 2.01 0.07 102.40 16.81 40.40 5.59 24.95 6.41 2.15 7.99 1.31 9.11 2.09 5.57 0.79 5.53 0.86 5.59 1.27 1.31 2.54 0.86
 344-U1381C 7H-1 130-132-3 11.63 38.22 518.79 15.39 43.79 98.21 199.10 20.67 7.47 130.83 48.16 184.27 16.83 1.81 0.11 95.84 12.09 29.41 4.29 20.86 5.67 1.89 6.65 1.14 8.57 1.74 5.27 0.72 5.52 0.72 4.76 0.99 1.49 1.19 0.70
 344-U1381C 7H-1 130-132-4 10.75 39.50 419.46 14.01 47.35 39.59 173.30 22.86 9.42 145.43 49.39 184.57 21.39 1.64 0.09 109.79 15.39 35.14 4.77 23.41 6.26 2.09 7.76 1.27 8.15 1.81 5.17 0.76 4.99 0.83 4.71 1.20 1.15 2.02 0.70

 344-U1381C 7H-1 147-149-1 13.27 29.92 221.64 13.87 28.85 106.36 307.03 30.17 17.20 167.42 73.60 413.51 34.52 3.76 0.12 193.02 29.23 68.17 9.14 42.66 10.50 2.96 11.89 2.02 13.92 3.12 8.53 1.16 7.82 1.20 9.27 1.88 4.81 3.78 1.65
 344-U1381C 7H-1 147-149-2 16.82 25.99 82.82 6.87 19.27 23.48 154.78 32.24 24.43 188.73 63.59 340.77 33.23 2.68 0.22 252.66 34.10 69.80 8.62 38.39 8.66 2.50 10.69 1.66 10.99 2.31 6.98 1.10 7.29 1.06 8.90 2.25 1.62 7.65 2.67
 344-U1381C 7H-1 147-149-3 5.02 32.46 254.96 16.99 33.62 73.60 124.00 12.76 3.98 86.83 21.64 68.08 6.98 0.56 0.06 39.95 5.16 11.84 1.80 8.21 2.67 0.80 3.51 0.53 3.44 0.79 2.50 0.35 2.28 0.36 1.67 0.40 0.55 0.60 0.22
 344-U1381C 7H-1 147-149-4 6.04 23.85 146.13 64.24 23.36 68.26 58.00 11.47 4.97 72.86 20.62 95.19 7.33 0.80 0.07 59.33 6.47 14.76 1.95 8.79 2.46 0.61 2.91 0.53 3.38 0.82 2.32 0.35 2.66 0.34 2.37 0.46 0.60 1.17 0.51



Sample Li7 Sc45 V51 Cr52 Co59 Cu63 Zn66 Ga69 Rb85 Sr88 Y89 Zr90 Nb93 Sn118 Cs133 Ba137 La139 Ce140 Pr141 Nd146 Sm147Eu153Gd157 Tb159Dy163 Ho165 Er166 Tm169 Yb172 Lu175 Hf178 Ta181 Pb208 Th232 U238
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

 344-U1381C 7H-2 44-46-1 12.82 29.31 108.35 <2.63 31.23 30.81 186.55 23.66 13.01 152.65 56.23 248.47 28.05 2.21 0.12 159.89 21.10 50.68 6.84 31.81 8.86 2.70 9.57 1.46 10.25 2.31 6.07 0.89 6.35 0.95 6.82 1.70 1.77 2.58 0.89
 344-U1381C 7H-2 44-46-2 12.67 30.68 88.48 2.94 30.21 30.84 174.72 26.14 16.23 159.95 62.05 268.28 29.94 2.64 0.18 164.46 22.94 52.71 7.35 32.63 8.06 2.58 10.37 1.50 11.15 2.24 6.80 0.95 6.61 0.96 6.97 1.64 1.90 2.83 1.21
 344-U1381C 7H-2 44-46-3 12.35 29.81 119.49 4.62 30.15 33.50 170.37 23.52 11.97 144.07 53.19 233.29 26.56 2.23 0.11 147.56 19.82 45.75 6.28 30.25 7.66 2.43 7.97 1.31 9.88 2.02 5.69 0.85 6.04 0.82 6.50 1.55 1.67 2.39 1.05

 344-U1381C 7H-3 15-17-1 9.88 33.99 212.92 14.91 36.62 64.81 164.54 23.19 10.27 159.11 48.79 213.64 24.39 2.22 0.17 131.73 18.22 44.42 6.26 28.00 6.76 2.42 9.44 1.43 9.53 2.14 5.35 0.75 5.19 0.92 5.85 1.50 2.42 2.25 0.67
 344-U1381C 7H-3 15-17-3 12.02 40.60 247.91 11.30 33.53 20.81 177.71 24.60 9.71 138.76 70.49 273.63 29.86 2.24 0.06 120.92 21.09 48.00 6.91 33.20 8.80 2.73 9.99 1.67 12.48 2.69 7.38 1.13 7.90 1.17 6.98 1.71 2.19 2.32 0.85
 344-U1381C 7H-3 15-17-4 15.69 34.04 94.73 <2.50 33.70 32.10 213.88 27.67 15.72 170.66 69.19 300.08 32.88 2.74 0.17 177.12 25.08 58.42 8.36 36.77 9.46 2.98 10.53 1.79 11.79 2.62 7.13 1.05 6.97 1.00 7.30 1.96 2.19 3.00 1.16

 344-U1381C 7H-3 68-70-1 9.09 31.81 200.44 9.59 35.44 60.86 171.17 22.16 10.28 153.85 50.72 215.41 23.87 1.99 0.09 133.55 18.48 43.31 6.16 28.80 7.09 2.27 8.54 1.42 10.28 1.92 5.77 0.87 5.59 0.73 6.03 1.59 2.57 2.39 0.82
 344-U1381C 7H-3 68-70-2 11.34 33.03 164.06 6.72 34.69 41.05 170.78 23.54 11.83 155.41 56.11 243.66 26.84 2.31 0.16 142.06 20.20 46.91 6.52 28.75 7.63 2.63 8.80 1.43 10.02 2.15 6.01 0.87 6.20 0.91 6.32 1.54 1.58 2.33 0.91
 344-U1381C 7H-3 68-70-3 13.99 33.43 88.98 <2.65 32.06 33.13 193.10 27.02 14.94 163.89 66.12 291.18 31.86 2.40 0.14 172.85 24.36 55.91 7.75 35.49 9.56 2.79 10.77 1.69 11.99 2.57 7.23 0.96 6.95 1.09 7.10 1.78 1.78 3.09 1.07
 344-U1381C 7H-3 68-70-4 9.64 33.01 194.01 14.66 34.68 54.99 162.17 21.54 9.52 148.85 51.33 217.47 23.47 2.03 <0.038 133.59 18.14 41.59 5.87 27.31 7.15 2.44 8.46 1.28 9.27 1.78 5.46 0.80 6.39 0.69 6.23 1.52 2.55 2.07 0.83

 344-U1381C 7H-3 91-93-1 14.21 31.22 132.05 2.86 32.54 55.91 202.12 27.00 16.47 171.78 69.78 309.23 32.55 3.52 0.17 196.78 28.56 65.71 9.03 44.11 10.11 3.05 11.81 1.80 11.65 2.74 8.06 1.06 7.31 1.08 8.67 1.91 1.72 3.92 1.29
 344-U1381C 7H-3 91-93-2 11.67 30.56 130.38 13.00 32.41 44.44 187.10 26.33 14.87 160.60 62.70 276.36 28.70 2.44 0.11 172.24 25.27 57.40 8.00 38.42 9.02 2.90 10.00 1.72 11.35 2.37 6.66 0.88 6.69 1.00 6.47 1.74 1.68 3.05 1.16
 344-U1381C 7H-3 91-93-3 14.10 30.49 125.26 11.55 31.38 51.56 188.62 26.02 14.50 157.49 62.27 272.49 28.73 2.30 0.13 174.48 24.66 56.39 7.91 35.48 9.30 2.84 9.72 1.60 10.82 2.39 6.82 1.01 6.79 0.93 6.82 1.81 2.69 2.84 1.16

 344-U1381C 7H-4 105-107-1 6.36 50.25 434.55 29.76 50.73 151.06 138.99 20.26 5.07 150.95 36.06 124.59 13.29 1.20 0.07 74.21 10.20 24.02 3.77 16.93 4.69 1.52 6.02 0.85 6.08 1.34 4.22 0.63 3.83 0.55 3.23 0.87 2.04 1.02 0.36
 344-U1381C 7H-4 105-107-2 5.32 46.82 382.55 69.10 47.40 155.29 120.76 17.62 3.62 129.15 31.21 107.90 11.62 0.91 0.03 51.16 8.22 19.94 2.87 14.34 3.96 1.23 4.71 0.80 5.70 1.36 3.67 0.58 3.53 0.47 3.06 0.65 1.11 0.88 0.28
 344-U1381C 7H-4 105-107-3 6.77 49.48 434.22 29.02 52.40 161.00 135.95 20.04 4.72 138.59 34.71 121.36 12.92 1.27 0.03 60.61 9.46 22.40 3.33 15.66 4.29 1.52 5.52 0.81 5.91 1.40 3.70 0.58 3.88 0.54 3.04 0.79 0.78 0.99 0.30

 344-U1381C 7H-6 9-11-1 10.20 45.77 653.62 19.49 65.41 95.03 227.74 28.28 9.26 186.08 55.25 212.64 26.25 1.77 0.12 135.26 17.74 42.05 6.13 29.81 7.52 2.58 8.47 1.36 10.46 2.10 5.92 0.89 5.72 0.82 5.66 1.52 2.01 1.92 0.75
 344-U1381C 7H-6 9-11-2 8.23 38.59 459.27 74.64 48.04 67.48 149.35 24.30 16.76 315.00 36.95 188.63 38.61 1.85 0.13 205.40 24.64 54.57 7.20 30.67 6.58 2.22 6.58 1.03 7.59 1.36 3.92 0.55 3.79 0.48 4.77 2.23 3.24 2.91 0.89
 344-U1381C 7H-6 9-11-3 12.82 50.56 573.29 12.00 63.47 54.19 228.26 29.18 12.41 203.80 63.64 233.29 28.50 1.92 0.12 143.00 19.81 46.40 6.57 29.78 7.77 2.54 9.06 1.60 11.46 2.55 6.77 0.99 6.92 1.12 6.28 1.61 2.32 2.69 0.99

 344-U1381C 8H-2 55-57-1 15.03 46.98 208.78 6.88 48.82 51.43 275.19 34.32 11.40 186.23 95.25 372.99 37.00 3.01 0.14 166.17 28.95 70.50 10.22 50.61 14.56 4.04 15.19 2.64 17.36 3.80 10.79 1.49 10.29 1.42 9.50 2.25 1.93 2.98 1.03
 344-U1381C 8H-2 55-57-2 6.13 46.00 492.31 53.53 45.66 203.08 139.68 20.13 3.98 123.40 40.65 130.58 13.34 1.24 0.07 52.84 8.92 22.56 3.48 17.50 4.93 1.68 6.25 1.05 6.93 1.55 4.68 0.69 4.53 0.74 3.82 0.78 1.11 0.65 0.66
 344-U1381C 8H-2 55-57-3 4.88 38.31 307.12 266.62 39.46 119.46 83.97 14.20 2.08 100.41 21.05 71.49 6.76 0.66 0.03 31.86 4.97 12.01 1.89 9.34 2.62 0.96 3.40 0.58 3.74 0.82 2.30 0.34 2.20 0.40 1.93 0.38 0.34 0.42 0.18
 344-U1381C 8H-2 55-57-4 6.21 41.75 457.77 110.01 45.17 164.25 138.59 18.91 2.97 111.18 36.61 122.59 11.87 1.53 <0.030 48.30 8.12 20.88 3.23 16.15 4.75 1.70 5.37 0.93 6.37 1.33 4.08 0.56 4.01 0.62 3.11 0.67 0.79 0.65 0.23

344-U1381C 8H-4 76-78-1 3.34 39.64 320.11 132.83 48.03 114.92 178.83 17.06 4.96 138.70 22.92 84.83 11.00 0.81 0.05 66.28 8.17 18.68 2.80 12.60 3.78 1.15 3.97 0.61 4.47 0.97 2.72 0.37 2.65 0.37 2.38 0.66 1.20 1.16 0.31
344-U1381C 8H-4 76-78-3 8.74 42.89 444.73 50.84 51.01 64.12 156.25 23.39 8.86 169.99 43.88 155.09 17.76 1.52 0.09 104.75 13.63 30.84 4.47 20.22 5.71 1.86 5.73 1.08 7.56 1.69 5.00 0.73 4.54 0.72 4.14 1.15 1.91 1.65 0.58
344-U1381C 8H-4 76-78-4 12.00 50.36 530.20 50.80 58.44 67.15 181.45 26.90 11.27 192.03 49.82 176.61 20.79 1.92 0.18 133.29 15.12 34.30 4.89 22.21 5.63 2.08 7.49 1.22 8.25 1.77 5.32 0.83 5.58 0.82 4.50 1.27 1.94 2.04 1.64

 344-U1381C 8H-4 143-145-1 0.88 7.32 76.66 7.13 7.80 23.63 27.51 3.73 0.98 28.05 6.07 26.20 3.03 0.19 0.01 15.59 2.20 5.17 0.76 3.43 0.89 0.32 1.12 0.17 1.15 0.25 0.66 0.10 0.71 0.10 0.66 0.18 0.13 0.22 0.08
 344-U1381C 8H-4 143-145-2 1.99 6.01 51.20 3.77 7.06 27.57 40.21 4.20 1.53 29.25 7.94 38.94 2.79 0.33 0.02 17.91 2.46 5.83 0.85 3.87 1.13 0.37 1.21 0.21 1.44 0.31 0.86 0.12 0.86 0.13 0.99 0.16 0.28 0.30 0.09
 344-U1381C 8H-4 143-145-3 <0.87 2.82 2.59 16.81 1.31 37.98 149.42 38.94 33.97 72.74 121.04 347.07 49.22 5.57 0.37 341.19 46.15 98.77 13.24 58.76 15.27 2.57 16.30 2.84 19.12 4.19 12.95 1.83 12.84 1.85 10.71 3.21 4.13 6.98 2.12
 344-U1381C 8H-4 143-145-4 <0.88 2.37 7.97 14.33 1.23 29.46 131.54 33.33 24.64 74.51 107.32 303.34 43.67 5.68 0.25 317.03 42.55 94.63 13.72 55.89 14.17 2.62 15.11 2.62 18.41 3.92 11.62 1.76 11.71 1.76 10.38 3.04 4.23 6.50 2.51
 344-U1381C 8H-4 143-145-5 1.31 1.80 7.04 26.79 1.18 29.07 473.94 41.79 31.23 84.11 125.19 390.12 56.12 7.90 0.38 393.90 53.90 125.15 16.58 66.44 17.47 3.46 19.08 2.58 26.50 5.97 13.59 2.66 13.32 2.21 15.63 3.86 7.18 9.79 3.10

  344-U1381C 8H-5 20-22-1 <0.91 2.61 0.35 18.16 0.36 18.50 135.72 37.04 25.80 70.43 112.33 320.01 47.92 5.31 0.26 322.56 44.24 96.37 12.84 55.62 13.55 2.63 15.32 2.72 19.29 4.05 11.82 1.77 12.72 1.74 10.86 2.91 3.86 7.22 2.01
  344-U1381C 8H-5 20-22-2 <0.93 2.66 0.51 4.75 0.36 18.12 162.01 38.94 27.34 69.46 114.73 328.84 49.72 5.63 0.30 335.26 45.58 101.42 13.01 56.53 13.44 2.84 15.32 2.61 18.69 4.17 11.93 1.78 12.13 1.84 11.76 3.20 3.82 7.16 2.33
  344-U1381C 8H-5 20-22-3 <1.11 2.11 0.64 18.39 0.58 26.59 103.45 34.55 22.52 68.35 113.74 318.90 44.57 4.27 0.19 312.81 42.58 91.11 12.19 55.59 13.61 2.31 13.98 2.97 19.02 4.03 12.24 1.89 11.89 1.68 10.03 2.90 3.48 6.82 1.92

344-U1381C 8H-5 80-82-1 3.86 47.59 361.35 353.32 52.94 155.72 108.73 19.33 3.11 171.62 26.10 96.32 7.81 0.95 <0.036 42.20 6.25 16.57 2.56 12.52 3.62 1.33 4.13 0.72 4.58 0.95 2.78 0.46 2.93 0.38 2.67 0.44 0.75 0.52 0.22
344-U1381C 8H-5 80-82-2 6.46 48.38 405.29 145.87 54.31 188.32 132.62 21.21 3.99 191.80 30.79 118.85 10.17 1.21 0.06 51.46 7.92 20.64 3.09 15.41 4.55 1.51 5.42 0.79 6.03 1.13 3.53 0.45 3.53 0.51 3.20 0.61 1.18 0.68 0.24
344-U1381C 8H-5 80-82-3 4.39 50.40 436.21 270.68 54.75 156.80 131.97 22.03 4.30 192.37 31.92 120.78 10.48 0.99 0.04 54.88 8.32 21.92 3.39 16.21 5.00 1.86 5.53 0.97 6.31 1.30 3.50 0.52 3.06 0.58 3.24 0.62 1.38 0.82 0.25

344-U1381C 8H-5 148-150-1 3.37 43.50 291.15 128.61 44.68 103.73 89.95 15.75 2.02 130.99 17.62 52.33 5.29 0.65 <0.024 31.76 3.94 9.78 1.48 7.20 2.20 0.91 2.60 0.50 3.08 0.64 1.66 0.29 2.16 0.29 1.31 0.30
344-U1381C 8H-5 148-150-2 6.40 47.65 423.51 65.56 49.17 174.86 151.59 22.28 5.21 167.97 33.43 127.38 13.54 1.22 0.06 77.67 9.78 23.33 3.56 17.16 4.58 1.59 5.63 0.84 5.88 1.19 3.17 0.50 3.51 0.48 3.39 0.76

344-1381C 8H-7 12-14-1 1.58 11.10 29.10 10.01 7.65 40.15 80.17 27.20 42.01 107.92 63.47 494.95 38.03 4.00 0.42 377.17 43.73 90.03 10.75 43.92 9.53 2.28 10.95 1.65 10.86 2.40 7.09 1.03 7.27 1.13 12.97 2.64 6.33 12.20 3.95
344-1381C 8H-7 12-14-2 <1.14 10.85 27.40 6.17 7.58 35.02 80.74 29.12 43.21 111.91 64.53 518.19 39.86 4.03 0.40 403.90 45.26 97.78 12.16 46.15 10.65 2.28 10.90 1.61 11.62 2.44 6.71 1.08 7.43 1.23 13.37 2.99 4.60 13.06 4.40
344-1381C 8H-7 12-14-3 2.75 10.64 22.50 11.95 7.22 41.44 93.80 31.44 51.09 106.23 66.01 544.25 42.81 4.11 0.42 418.11 46.52 97.25 11.55 45.94 10.03 2.26 10.71 1.69 11.63 2.28 7.00 1.03 7.07 1.09 12.64 2.75 4.16 13.64 4.39
344-1381C 8H-7 12-14-4 5.10 10.61 22.68 10.87 7.16 45.28 93.69 32.07 51.55 111.00 69.65 573.95 44.91 4.38 0.44 437.73 49.05 102.41 12.48 48.91 11.21 2.13 10.83 1.81 11.66 2.57 7.40 1.17 7.37 1.15 13.94 3.13 4.07 14.75 4.53

344-U1381C 9H-1 120-122-1 7.73 39.46 381.39 15.02 44.73 128.32 159.18 22.70 9.18 163.82 49.12 251.96 22.47 2.09 0.14 121.79 18.32 43.86 5.98 28.57 7.85 2.14 7.84 1.33 9.07 1.91 5.11 0.74 5.60 0.78 6.48 1.35 1.46 2.80 0.97
344-U1381C 9H-1 120-122-2 9.79 38.18 374.22 16.93 43.85 128.91 161.61 22.70 9.36 157.14 46.56 232.74 22.04 2.15 0.11 117.22 17.79 41.93 6.04 26.82 7.05 2.16 8.20 1.30 8.41 1.84 5.20 0.78 4.67 0.70 6.00 1.09 1.80 2.50 0.83
344-U1381C 9H-1 120-122-3 7.16 37.79 379.20 15.39 44.46 139.73 161.77 22.07 8.52 156.48 44.42 215.94 21.34 1.83 0.11 110.45 17.06 39.82 5.50 26.37 6.39 2.27 7.90 1.14 7.91 1.78 5.01 0.74 4.88 0.65 5.35 1.26 2.03 2.23 0.74

344-U1381C 9H-1 20-22-1 2.03 44.80 316.33 146.49 49.04 132.87 95.24 18.06 5.16 186.88 20.68 71.18 9.26 0.89 <0.028 64.84 6.45 15.84 2.33 11.26 2.83 1.16 3.89 0.53 4.24 0.86 2.37 0.35 2.25 0.36 2.02 0.58 1.20 0.58 0.23
344-U1381C 9H-1 20-22-2 4.24 43.93 318.24 121.86 49.80 135.54 95.11 17.44 4.93 181.04 20.35 69.43 9.12 0.87 0.03 62.84 6.30 14.94 2.16 10.32 2.68 1.08 3.12 0.47 3.68 0.73 2.27 0.30 2.19 0.36 2.05 0.53 1.28 0.53 0.17
344-U1381C 9H-1 20-22-3 4.44 44.04 309.59 121.47 48.08 129.98 91.89 17.07 4.42 175.27 19.05 66.25 9.11 0.81 0.04 61.34 6.32 14.62 2.22 9.61 2.62 0.99 3.39 0.53 3.50 0.70 2.00 0.32 2.05 0.32 1.67 0.50 1.26 0.56 0.19



Sample Li7 Sc45 V51 Cr52 Co59 Cu63 Zn66 Ga69 Rb85 Sr88 Y89 Zr90 Nb93 Sn118 Cs133 Ba137 La139 Ce140 Pr141 Nd146 Sm147Eu153Gd157 Tb159Dy163 Ho165 Er166 Tm169 Yb172 Lu175 Hf178 Ta181 Pb208 Th232 U238
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

344-U1381C 9H-1 120-122-1 7.73 39.46 381.39 15.02 44.73 128.32 159.18 22.70 9.18 163.82 49.12 251.96 22.47 2.09 0.14 121.79 18.32 43.86 5.98 28.57 7.85 2.14 7.84 1.33 9.07 1.91 5.11 0.74 5.60 0.78 6.48 1.35
344-U1381C 9H-1 120-122-2 9.79 38.18 374.22 16.93 43.85 128.91 161.61 22.70 9.36 157.14 46.56 232.74 22.04 2.15 0.11 117.22 17.79 41.93 6.04 26.82 7.05 2.16 8.20 1.30 8.41 1.84 5.20 0.78 4.67 0.70 6.00 1.09
344-U1381C 9H-1 120-122-3 7.16 37.79 379.20 15.39 44.46 139.73 161.77 22.07 8.52 156.48 44.42 215.94 21.34 1.83 0.11 110.45 17.06 39.82 5.50 26.37 6.39 2.27 7.90 1.14 7.91 1.78 5.01 0.74 4.88 0.65 5.35 1.26

 344-U1381C 9H-2 20-22-1 11.03 34.34 4.29 43.41 18.54 146.63 480.06 195.08 225.90 444.86 373.16 3404.01 186.71 32.42 1.94 2616.62 252.42 537.44 61.35 224.20 50.14 8.77 53.49 9.26 61.54 14.17 40.57 5.66 43.41 7.10 85.26 13.30 18.64 57.88 23.12
 344-U1381C 9H-2 20-22-2 9.57 25.76 15.81 54.79 18.02 300.40 584.25 221.30 288.47 413.74 407.34 1953.37 97.85 41.54 3.25 2751.08 249.67 522.03 61.84 234.84 53.11 9.11 50.82 8.81 66.26 13.08 40.66 6.60 46.78 6.12 56.72 8.73 28.50 65.05 24.98

344-U1381C 9H-2 92-94-2 1.66 10.14 5.54 16.51 3.43 16.03 80.57 40.18 56.88 101.13 89.65 721.84 49.85 6.09 0.57 498.40 58.16 112.79 13.92 58.14 12.59 2.49 13.00 2.21 14.77 3.16 9.24 1.35 9.60 1.62 16.36 3.22 4.07 14.87 4.60
344-U1381C 9H-2 92-94-3 7.64 11.19 29.60 10.70 2.94 14.70 156.28 42.09 55.37 97.68 80.19 663.63 49.36 5.72 0.52 500.85 53.11 110.58 13.47 54.00 11.30 2.32 13.07 1.96 14.50 2.87 8.81 1.23 8.35 1.45 15.09 2.96 4.11 13.66 5.40
344-U1381C 9H-2 92-94-4 1.62 9.98 1.69 17.09 2.79 17.25 89.78 39.75 59.13 96.82 89.83 725.83 50.65 6.09 0.55 508.67 58.70 118.49 14.91 58.34 13.41 2.68 13.78 2.22 14.89 3.28 9.44 1.39 10.15 1.43 18.13 3.47 4.03 15.53 4.66

 344-U1381C 9H-3 0-2-1 <1.17 9.21 3.26 25.09 2.66 20.77 113.34 35.79 50.49 97.39 81.13 654.81 44.67 5.42 0.58 453.35 49.63 104.06 13.75 54.29 11.32 2.44 12.48 2.30 13.22 3.17 9.32 1.37 8.52 1.36 15.19 3.42 5.13 14.42 4.72
 344-U1381C 9H-3 0-2-2 2.06 9.86 2.20 13.47 3.05 16.13 92.09 35.87 56.13 95.80 85.91 692.78 48.26 5.45 0.58 470.07 54.46 109.86 13.63 54.75 11.79 2.56 11.89 2.01 14.12 2.94 8.82 1.31 9.87 1.44 16.48 3.22 3.86 14.28 4.20
 344-U1381C 9H-3 0-2-3 <1.13 9.83 2.09 25.08 2.98 13.11 78.89 38.52 57.65 93.86 92.24 744.43 49.29 5.04 0.55 477.17 56.92 110.48 13.58 58.86 12.36 2.54 14.54 2.32 15.56 3.19 9.52 1.47 9.82 1.58 17.96 3.37 3.84 15.63 4.59
 344-U1381C 9H-3 0-2-4 <0.93 8.96 1.66 11.84 2.33 32.60 87.49 35.96 55.88 91.68 83.99 679.47 48.88 4.88 0.56 472.01 52.82 106.62 13.12 56.24 11.66 2.61 11.53 1.95 14.65 2.87 8.86 1.49 9.81 1.33 16.73 3.36 4.10 13.99 4.79

 344-U1381C 9H-3 81-83-1 4.09 45.68 320.66 121.18 47.70 153.18 77.71 19.63 6.12 180.29 23.40 78.21 9.04 0.89 0.08 78.26 6.73 15.32 2.30 11.11 3.31 1.06 3.73 0.68 4.60 0.98 2.69 0.39 2.43 0.40 2.44 0.59 1.02 0.60 0.15
 344-U1381C 9H-3 81-83-2 4.11 46.09 322.14 165.37 43.15 136.57 74.49 20.16 5.87 184.03 21.67 71.15 8.32 0.97 0.11 78.27 6.01 13.84 2.04 10.00 2.95 1.02 3.62 0.58 3.98 0.81 2.31 0.33 2.24 0.33 1.92 0.52 0.99 0.53 0.20
 344-U1381C 9H-3 81-83-3 6.29 44.03 388.28 33.83 53.25 155.65 111.50 23.45 7.83 221.40 29.15 104.38 12.96 0.91 0.06 114.93 9.08 20.90 3.07 14.27 3.92 1.52 4.68 0.81 4.95 1.15 3.35 0.44 2.96 0.45 3.04 0.78 1.76 0.75 0.45

 344-U1381C 9H-4 66-68-1 3.31 32.01 242.51 29.28 35.88 88.61 177.30 16.45 5.85 276.34 19.21 70.57 9.17 0.69 0.05 119.60 6.78 15.14 2.28 10.30 2.76 0.93 3.15 0.55 3.56 0.78 2.08 0.30 2.42 0.33 1.85 0.58 1.25 1.02 0.96
 344-U1381C 9H-4 66-68-2 6.19 47.12 405.63 36.40 54.56 138.15 125.20 21.03 4.89 162.59 28.53 88.57 10.91 0.95 0.09 64.82 7.94 18.10 2.59 12.84 3.41 1.23 4.31 0.70 5.41 1.11 3.19 0.46 3.02 0.47 2.37 0.59 0.56 0.97 0.24
 344-U1381C 9H-4 66-68-3 4.55 39.37 347.31 73.98 43.50 92.89 118.05 21.12 9.43 215.64 27.70 126.61 20.68 1.59 0.08 126.48 13.53 29.90 4.18 18.58 4.69 1.56 5.06 0.83 5.09 1.09 3.05 0.45 3.01 0.42 3.44 1.22 1.03 1.57 0.56
 344-U1381C 9H-4 66-68-4 5.52 42.87 331.69 40.81 49.59 127.72 109.68 19.24 6.07 155.25 24.28 88.36 12.08 0.96 0.06 78.55 8.64 19.48 2.85 12.29 3.64 1.20 3.88 0.68 4.57 0.90 2.82 0.35 2.64 0.39 2.48 0.72 0.87 1.14 0.39

344-U1381C 9H-5 95-97-2 <1.25 2.57 0.13 11.50 0.14 <1.57 259.28 42.08 156.23 3.81 138.83 1683.72 253.36 10.33 1.63 109.74 137.38 272.69 32.53 128.38 26.28 3.31 25.11 4.04 25.56 5.13 14.47 1.86 12.88 1.90 35.97 14.79 11.30 19.64 5.38
344-U1381C 9H-5 95-97-3 0.85 2.31 0.12 5.62 0.16 4.24 313.07 38.73 155.05 2.86 121.82 1497.36 237.87 10.32 1.69 106.96 121.63 249.66 29.75 114.95 24.58 2.80 22.77 3.59 21.51 4.41 12.73 1.86 11.74 1.62 31.44 13.40 10.49 17.15 4.91
344-U1381C 9H-5 95-97-4 1.10 2.32 0.16 5.18 0.14 3.52 208.06 39.10 145.62 5.27 128.96 1561.33 233.64 9.86 1.58 96.78 123.53 244.70 29.62 115.43 23.59 2.85 23.62 3.59 23.40 4.72 12.36 1.70 11.38 1.69 33.14 13.27 9.47 17.68 4.85

344-U1381C 9H-5 105-108-1 <1.35 2.68 0.11 <2.99 0.20 2.08 313.65 45.40 186.15 2.79 137.04 1680.94 268.36 11.47 1.99 114.19 145.71 305.92 36.30 141.81 30.08 3.36 26.32 4.28 26.86 5.45 14.50 2.01 13.65 1.89 38.36 16.06 13.09 21.57 6.20
344-U1381C 9H-5 105-108-2 <1.25 2.69 0.35 4.29 0.15 3.28 275.26 44.22 171.54 6.05 138.30 1641.71 260.73 11.75 1.79 119.65 140.20 292.74 35.07 135.82 27.81 3.78 24.93 4.00 25.98 5.29 13.83 1.98 12.83 1.80 36.19 14.90 12.79 20.45 5.71
344-U1381C 9H-5 105-108-3 <1.43 2.80 1.37 8.82 0.24 7.31 211.91 43.12 129.91 5.46 135.72 1619.69 239.57 10.22 1.71 123.19 135.40 268.26 33.22 130.28 27.63 3.15 25.98 4.15 24.75 4.84 13.96 1.91 12.36 1.79 36.88 14.06 11.08 19.48 5.65
344-U1381C 9H-5 105-108-4 <2.24 2.69 <0.116 19.64 0.15 3.53 222.79 45.65 166.30 3.27 145.99 1764.70 265.21 10.97 1.88 114.62 149.72 300.36 36.16 142.36 28.84 3.54 27.57 4.28 27.22 5.54 15.52 2.10 14.33 2.10 41.30 15.78 12.11 21.71 6.28

 344-U1381C 9H-CC 3-5-1 14.30 33.97 381.60 41.61 38.72 126.65 149.79 32.85 16.53 235.89 75.37 434.35 30.30 3.08 0.24 210.89 30.52 69.23 10.15 46.21 12.42 3.52 12.02 2.15 14.68 2.92 7.89 1.28 7.78 1.28 10.90 1.85 4.41 3.65 1.24
 344-U1381C 9H-CC 3-5-2 12.80 33.12 391.22 38.20 37.49 147.85 162.38 30.91 16.13 229.86 65.06 375.81 26.54 3.25 0.20 182.73 25.74 59.51 8.47 39.55 10.32 3.16 11.47 1.80 12.11 2.62 7.11 0.99 6.98 0.93 9.18 1.66 2.71 2.99 1.56
 344-U1381C 9H-CC 3-5-4 14.24 35.13 413.37 18.13 38.50 149.52 173.40 31.48 15.96 227.98 70.27 397.62 28.90 3.06 0.15 182.78 26.81 62.73 8.92 40.35 10.97 3.34 11.97 2.07 12.87 2.67 7.48 1.01 7.24 1.00 9.53 1.93 2.70 3.01 1.03

344-U1381C 10H-2 0-2-1 8.82 42.18 427.12 29.03 45.24 107.29 150.24 23.88 8.15 197.53 37.45 161.30 14.66 1.31 0.15 117.02 12.56 28.63 4.00 20.51 4.83 1.59 5.94 0.98 6.66 1.36 4.02 0.62 3.72 0.56 4.21 0.81 1.78 1.43 0.67
344-U1381C 10H-2 0-2-2 7.65 46.13 445.46 10.68 51.52 133.04 145.66 21.30 6.78 159.57 36.04 132.47 15.26 1.71 0.06 84.45 11.27 26.09 3.71 17.58 4.64 1.72 5.90 0.98 6.62 1.44 4.03 0.56 3.88 0.66 3.81 0.90 1.15 1.37 0.52

 344-U1381C 10H-2 59-60-1 6.16 43.05 332.71 296.92 46.25 126.72 104.94 17.23 3.73 158.36 21.76 85.30 9.59 0.98 0.04 48.98 6.77 17.53 2.60 11.66 3.25 1.33 3.44 0.59 4.03 0.81 2.35 0.33 2.19 0.35 2.06 0.46 0.79 0.66 0.31
 344-U1381C 10H-2 59-60-2 4.38 45.95 351.99 254.68 50.21 34.05 124.15 18.97 3.58 148.72 24.26 87.24 8.94 1.01 <0.034 47.80 6.75 16.53 2.64 11.49 2.99 1.33 3.59 0.55 4.18 0.89 2.83 0.35 2.65 0.39 2.57 0.52 1.60 0.71 0.28
 344-U1381C 10H-2 59-60-4 4.10 44.97 334.44 309.44 51.24 133.87 100.37 17.51 3.29 156.83 23.89 90.83 9.91 0.93 <0.032 47.60 7.07 17.05 2.60 12.23 2.84 1.23 3.90 0.63 4.41 0.92 2.46 0.38 2.65 0.36 2.56 0.56 0.60 0.81 0.27

344-U1381C 10H-2 96-98-1 <1.22 1.38 1.39 11.65 0.15 2.46 305.79 43.41 181.72 6.04 145.43 1734.85 265.43 12.49 1.98 219.00 147.74 303.54 36.98 146.71 28.73 5.08 27.90 4.37 28.28 5.63 15.29 2.12 14.34 1.98 40.84 16.50 13.43 22.00 6.50
344-U1381C 10H-2 96-98-3 <1.54 1.70 0.16 22.79 0.10 3.36 223.57 42.63 137.76 7.04 159.39 1855.25 271.89 11.67 2.11 228.10 158.94 308.26 40.38 151.41 29.84 5.18 27.80 4.75 29.45 5.68 17.16 2.28 14.18 1.88 44.23 17.05 12.83 22.96 6.39
344-U1381C 10H-2 96-98-4 <1.28 1.46 0.11 10.73 0.10 2.84 327.59 44.22 188.37 5.54 146.28 1764.49 281.08 11.99 2.16 219.43 150.19 315.97 38.36 145.82 29.33 4.79 29.40 4.50 28.87 5.65 14.81 2.18 13.89 1.99 42.06 16.29 13.03 22.59 6.41

 344-U1381C 10H-3 52-54-2 5.21 42.78 333.06 127.77 45.48 139.63 108.68 17.05 3.34 144.15 25.73 97.70 9.25 0.83 0.03 46.87 7.36 17.71 2.56 13.72 3.39 1.25 4.20 0.74 4.58 0.93 2.94 0.36 2.88 0.44 2.80 0.54 0.65 0.81 0.27
 344-U1381C 10H-3 52-54-3 4.49 42.55 312.28 143.15 46.60 135.42 102.27 16.58 3.06 137.67 24.24 90.16 8.40 0.83 0.03 43.00 6.86 16.76 2.45 12.08 3.44 1.22 4.17 0.61 4.78 0.96 2.56 0.39 2.75 0.42 2.19 0.47 0.53 0.66 0.22
 344-U1381C 10H-3 52-54-5 4.19 39.48 315.44 137.49 44.03 119.66 106.14 15.64 3.07 139.88 25.02 94.01 8.55 0.67 0.04 47.76 7.08 17.25 2.83 12.16 3.32 1.29 4.81 0.71 4.41 1.01 2.88 0.60 2.60 0.45 3.07 0.62 1.75 0.85 0.31

  344-U1381C 10H-3 75-79-1 7.76 40.65 410.95 67.77 45.77 89.09 165.40 24.06 8.97 170.18 49.43 229.80 22.24 2.07 0.14 114.35 17.32 39.84 5.85 26.68 7.95 2.36 7.96 1.28 9.80 2.07 5.53 0.80 5.49 0.79 5.83 1.32 1.55 2.19 0.75
  344-U1381C 10H-3 75-79-2 8.65 39.16 407.21 61.69 43.71 100.32 172.59 23.10 9.51 176.27 48.35 217.60 20.77 1.79 0.09 117.02 16.11 38.56 5.68 25.61 6.66 2.33 7.62 1.41 8.35 1.86 4.98 0.78 5.22 0.77 5.33 1.29 1.45 2.11 0.92
  344-U1381C 10H-3 75-79-3 9.07 40.12 411.28 68.81 45.50 95.59 168.73 30.89 9.45 186.30 49.46 227.02 21.41 1.85 0.12 274.90 16.57 38.48 5.48 26.66 6.80 2.22 8.09 1.38 8.89 1.90 5.01 0.76 4.80 0.68 5.41 1.28 1.35 2.06 0.88

344-U1381C 10H-4 102-104-3 7.09 40.53 367.60 33.84 45.51 140.22 129.49 18.94 5.33 178.44 29.66 121.71 12.44 0.89 0.08 74.18 9.28 22.30 3.27 15.07 4.83 1.49 4.61 0.84 4.89 1.12 3.05 0.43 2.89 0.45 2.99 0.60 1.15 1.00 0.52
344-U1381C 10H-4 102-104-4 6.48 40.33 327.85 248.11 40.20 139.89 104.82 16.02 4.05 135.41 27.23 109.24 8.45 0.91 0.04 46.66 6.56 16.69 2.53 12.32 3.56 1.31 4.10 0.75 4.79 0.91 2.74 0.40 2.89 0.36 2.57 0.44 0.74 0.67 0.21
344-U1381C 10H-4 102-104-5 7.04 39.70 348.00 224.17 42.16 153.65 105.03 18.91 5.67 153.08 29.77 114.84 8.98 1.31 0.06 58.53 7.26 18.28 2.88 14.30 3.79 1.36 4.40 0.79 5.07 1.07 2.96 0.46 3.10 0.49 2.88 0.53 1.42 0.71 1.38

 344-U1381C 11H-5 0-4-1 6.21 45.39 453.52 17.54 51.47 135.80 141.40 21.26 7.42 162.21 33.13 120.09 16.11 0.79 0.06 91.66 11.46 25.57 3.51 16.87 5.47 1.61 5.91 0.96 5.98 1.58 4.24 0.56 3.98 0.59 3.74 1.08 1.03 1.14 0.39
 344-U1381C 11H-5 0-4-2 7.44 44.70 449.77 22.59 49.79 116.32 149.89 23.04 8.39 164.97 33.29 122.53 15.25 1.29 0.08 98.10 10.46 25.05 3.65 15.95 4.90 1.50 5.43 0.91 5.70 1.22 3.44 0.56 3.80 0.56 3.17 0.93 1.52 1.12 0.54
 344-U1381C 11H-5 0-4-3 6.58 42.47 398.35 34.38 48.04 136.63 118.05 20.41 9.08 158.86 27.60 101.82 14.06 1.14 0.09 92.90 9.20 21.57 2.82 13.96 4.31 1.39 4.23 0.73 5.11 1.08 3.29 0.48 2.89 0.45 2.54 0.71 0.87 1.11 0.76



Table DR3: Major element data (EMP) of single point analyses of zoned tephra layers
*zoned tephra layers not treated for compositional plots but included in the abundance plot of Figure 4.
Comment    Na2O     K2O      FeO     SiO2     TiO2    MgO     CaO     MnO     Al2O3   P2O5    Total  

wt% wt% wt% wt% wt% wt% wt% wt% wt% wt% wt%
334-U1381C-7H-1-111-112-1 3.13 0.48 15.49 52.2 2.42 3.99 8.22 0.24 13.57 0.26 100.00
334-U1381C-7H-1-111-112-2 3.62 0.69 13.56 56.47 1.81 2.71 7.16 0.26 13.35 0.36 100.00
334-U1381C-7H-1-111-112-3 3.89 0.73 12.99 57.33 1.63 2.27 6.84 0.25 13.7 0.38 100.00
334-U1381C-7H-1-111-112-4 3.81 0.71 13.74 56.36 1.8 2.52 6.94 0.2 13.58 0.34 100.00
334-U1381C-7H-1-111-112-5 4.09 1.71 7.75 69.73 0.54 0.14 3.51 0.08 12.32 0.14 100.00
334-U1381C-7H-1-111-112-6 1.94 1.11 10.74 65.33 0.78 0.56 5.24 0.18 13.91 0.2 100.00
334-U1381C-7H-1-111-112-7 3.7 1.09 11.05 64.18 0.69 0.44 4.86 0.27 13.5 0.22 100.00
334-U1381C-7H-1-111-112-8 3.99 1.09 10.18 63.89 0.69 0.52 5.03 0.24 14.16 0.22 100.00
334-U1381C-7H-1-111-112-9 3.24 0.55 14.71 53.91 2.2 3.42 7.8 0.24 13.64 0.3 100.00
334-U1381C-7H-1-111-112-10 3.28 1.18 9.05 67.23 0.56 0.29 4.5 0.19 13.64 0.08 100.00
334-U1381C-7H-1-111-112-11 3.48 0.74 13.49 57.96 1.61 2.17 6.47 0.32 13.34 0.42 100.00
334-U1381C-7H-1-111-112-12 3.45 0.61 14.23 54.93 2.14 3.21 7.59 0.35 13.18 0.31 100.00
334-U1381C-7H-1-111-112-13 3.42 0.69 14.58 55.55 1.84 2.33 7.01 0.18 13.63 0.77 100.00
334-U1381C-7H-1-111-112-14 3.59 1.04 11.42 63.18 0.86 0.72 5.21 0.27 13.51 0.2 100.00
334-U1381C-7H-1-111-112-15 3.51 0.57 14.86 53.51 2.19 3.35 7.9 0.21 13.55 0.36 100.00

334-U1381C-7H-3-18-20-1 3.52 0.75 12.79 58.84 1.84 2.16 6.80 0.16 12.73 0.40 100.00
334-U1381C-7H-3-18-20-2 2.18 0.19 10.82 51.29 1.04 8.09 12.16 0.17 13.96 0.11 100.00
334-U1381C-7H-3-18-20-3 3.43 1.27 5.88 70.35 0.75 1.07 3.99 0.07 13.07 0.14 100.00
334-U1381C-7H-3-18-20-4 2.48 0.25 14.98 50.70 1.69 5.92 10.29 0.20 13.31 0.18 100.00
334-U1381C-7H-3-18-20-5 3.80 0.97 8.14 64.48 1.28 1.60 5.33 0.18 13.86 0.37 100.00
334-U1381C-7H-3-18-20-6 4.08 1.27 5.41 68.63 0.67 0.80 4.46 0.25 14.29 0.15 100.00
334-U1381C-7H-3-18-20-7 3.81 1.09 7.41 66.26 1.13 1.38 4.95 0.15 13.51 0.31 100.00
334-U1381C-7H-3-18-20-8 4.13 0.93 8.26 64.21 1.34 1.61 5.63 0.14 13.43 0.31 100.00
334-U1381C-7H-3-18-20-9 3.64 0.66 14.04 55.83 2.17 2.60 7.05 0.28 13.14 0.58 100.00
334-U1381C-7H-3-18-20-10 4.06 1.39 5.03 71.01 0.72 0.86 3.54 0.10 13.16 0.12 100.00
334-U1381C-7H-3-18-20-11 3.14 0.46 10.84 56.82 1.13 4.51 9.29 0.17 13.46 0.18 100.00
334-U1381C-7H-3-18-20-12 2.89 0.41 15.39 52.51 1.89 4.91 8.66 0.08 13.02 0.23 100.00
334-U1381C-7H-3-18-20-13 3.83 1.39 5.31 71.54 0.66 0.67 3.49 0.12 12.88 0.12 100.00
334-U1381C-7H-3-18-20-14 2.77 0.39 16.03 51.39 2.16 4.63 9.34 0.26 12.80 0.24 100.00
334-U1381C-7H-3-18-20-15 3.05 0.49 16.49 52.85 2.33 3.47 8.29 0.42 12.29 0.33 100.00

334-U1381C-7H-6-20-22-1 3.76 1.39 4.29 72.75 0.60 0.70 3.52 0.17 12.71 0.12 100.00
334-U1381C-7H-6-20-22-2 3.30 1.14 5.96 68.83 0.81 1.32 4.79 0.12 13.57 0.17 100.00
334-U1381C-7H-6-20-22-5 3.45 0.74 12.06 55.75 2.32 2.98 7.62 0.23 14.44 0.41 100.00
334-U1381C-7H-6-20-22-6 2.74 0.39 16.91 51.55 2.47 4.01 8.79 0.41 12.52 0.23 100.00
334-U1381C-7H-6-20-22-7 2.92 1.32 5.02 72.35 0.65 0.72 3.68 0.06 13.16 0.12 100.00
334-U1381C-7H-6-20-22-8 2.51 1.77 5.20 74.18 0.72 0.62 3.12 0.05 11.74 0.10 100.00
334-U1381C-7H-6-20-22-9 3.32 1.43 4.78 73.05 0.61 0.63 3.38 0.09 12.65 0.06 100.00
334-U1381C-7H-6-20-22-11 3.10 0.51 14.93 51.08 2.72 4.36 9.13 0.22 13.67 0.28 100.00
334-U1381C-7H-6-20-22-12 2.86 1.21 11.80 61.52 1.72 1.55 5.61 0.24 12.82 0.66 100.00
334-U1381C-7H-6-20-22-13 4.09 1.09 7.43 66.30 1.11 1.34 5.10 0.14 13.13 0.27 100.00
334-U1381C-7H-6-20-22-14 3.51 1.35 9.05 64.74 1.09 1.03 4.91 0.18 13.78 0.36 100.00
334-U1381C-7H-6-20-22-15 3.80 1.56 3.63 75.41 0.42 0.26 2.43 0.24 12.20 0.04 100.00

334-U1381C-7H-6-55-57-1 3.61 0.76 12.53 58.80 1.84 2.39 6.64 0.22 12.88 0.35 100.00
334-U1381C-7H-6-55-57-2 3.71 0.90 8.56 63.83 1.35 1.78 5.63 0.16 13.74 0.34 100.00
334-U1381C-7H-6-55-57-3 3.59 0.78 11.67 60.25 1.70 2.17 6.53 0.25 12.67 0.40 100.00
334-U1381C-7H-6-55-57-4 3.65 0.95 7.74 65.10 1.33 1.66 5.58 0.14 13.51 0.34 100.00
334-U1381C-7H-6-55-57-5 4.04 0.87 8.51 63.64 1.43 1.79 5.73 0.19 13.42 0.38 100.00
334-U1381C-7H-6-55-57-6 3.58 0.67 13.35 57.37 2.00 2.54 7.27 0.28 12.55 0.40 100.00
334-U1381C-7H-6-55-57-7 3.86 0.90 8.84 63.14 1.44 1.84 5.66 0.16 13.79 0.36 100.00
334-U1381C-7H-6-55-57-8 3.71 0.74 12.92 57.97 1.89 2.47 6.75 0.22 12.92 0.41 100.00
334-U1381C-7H-6-55-57-9 2.97 0.37 14.96 52.17 1.93 4.59 9.22 0.18 13.44 0.15 100.00
334-U1381C-7H-6-55-57-10 3.73 0.89 9.87 59.42 1.37 3.08 7.10 0.16 14.15 0.22 100.00
334-U1381C-7H-6-55-57-11 3.99 0.87 8.87 63.33 1.37 1.81 5.69 0.19 13.59 0.26 100.00
334-U1381C-7H-6-55-57-12 2.13 0.23 14.49 52.08 1.65 5.61 10.09 0.24 13.32 0.15 100.00
334-U1381C-7H-6-55-57-13 3.57 0.74 12.35 58.88 1.88 2.36 6.75 0.15 12.94 0.37 100.00
334-U1381C-7H-6-55-57-14 3.43 0.60 14.73 55.94 2.09 2.84 7.46 0.25 12.34 0.32 100.00
334-U1381C-7H-6-55-57-15 3.86 0.98 8.13 64.54 1.32 1.70 5.50 0.09 13.52 0.37 100.00

334-U1381C-8H-7-29-31-1 3.74 2.58 4.8 74.84 0.3 0.15 1.58 0.13 11.84 0.04 100.00
334-U1381C-8H-7-29-31-2 4.31 1.42 5.49 69 0.56 0.67 3.25 0.11 15.04 0.14 100.00
334-U1381C-8H-7-29-31-3 3.16 3.6 2.38 77.04 0.11 0.05 1.15 0.1 12.37 0.03 100.00
334-U1381C-8H-7-29-31-4 3.97 1.6 4.88 70.98 0.41 0.44 2.88 0 14.77 0.07 100.00
334-U1381C-8H-7-29-31-5 3.65 1.63 4.54 71.75 0.35 0.43 2.94 0.1 14.53 0.1 100.00
334-U1381C-8H-7-29-31-6 2.47 0.22 11.85 52.3 1.27 6.39 11.15 0.18 14.05 0.12 100.00
334-U1381C-8H-7-29-31-8 3.78 1.55 4.46 71.92 0.32 0.37 2.8 0.1 14.62 0.07 100.00
334-U1381C-8H-7-29-31-9 3.17 4.1 2.06 77.35 0.13 0.04 1.06 0.06 12.04 0.01 100.00
334-U1381C-8H-7-29-31-10 3.67 1.93 4.4 72.14 0.33 0.3 2.69 0.14 14.37 0.03 100.00
334-U1381C-8H-7-29-31-11 3.98 2.16 3.07 75.08 0.2 0.17 1.82 0.13 13.33 0.07 100.00
334-U1381C-8H-7-29-31-12 3.8 2.29 3.48 74.34 0.24 0.17 2.04 0.05 13.57 0.03 100.00
334-U1381C-8H-7-29-31-14 3.82 1.87 4.26 72.86 0.29 0.28 2.18 0.09 14.27 0.07 100.00
334-U1381C-8H-7-29-31-15 2.84 4.93 1.22 77.57 0.05 0.01 0.56 0.04 12.78 0.01 100.00

334-U1381C-9H-5-122-125-1 2.35 4.56 4.36 74.66 0.34 0.03 0.61 0.23 12.89 0 100.00
334-U1381C-9H-5-122-125-2 3.64 1.57 7.21 66.67 1.28 1.45 4.38 0.16 13.34 0.3 100.00
334-U1381C-9H-5-122-125-3 3.1 0.48 12.95 52.66 2.05 5.21 9.66 0.27 13.47 0.16 100.00
334-U1381C-9H-5-122-125-4 4.22 1.17 9.55 60.5 1.88 2.47 6.24 0.08 13.45 0.44 100.00
334-U1381C-9H-5-122-125-5 4.05 1.17 9.76 60.44 1.96 2.43 6.25 0.15 13.23 0.56 100.00
334-U1381C-9H-5-122-125-6 3.26 0.68 13.35 53.01 2.21 4.69 8.78 0.21 13.52 0.3 100.00
334-U1381C-9H-5-122-125-7 2.66 1.66 6.82 68.98 1.18 1.23 4.01 0.15 13.04 0.27 100.00
334-U1381C-9H-5-122-125-8 2.57 4.65 4.73 74.02 0.37 0 0.56 0.13 12.95 0.02 100.00
334-U1381C-9H-5-122-125-9 3.6 1.73 6.59 68.6 1.13 1.19 3.83 0.15 12.95 0.23 100.00
334-U1381C-9H-5-122-125-10 3.9 1.68 6.64 67.95 1.21 1.22 4 0.2 12.95 0.24 100.00
334-U1381C-9H-5-122-125-11 2.42 1.7 6.41 69.38 1.31 1.08 3.94 0.21 13.27 0.27 100.00
334-U1381C-9H-5-122-125-12 3.9 1.7 6.62 68.13 1.2 1.21 3.88 0.17 12.95 0.24 100.00
334-U1381C-9H-5-122-125-13 4.21 1.66 6.6 67.75 1.24 1.2 4.12 0.14 12.81 0.26 100.00
334-U1381C-9H-5-122-125-14 2.5 1.68 6.74 69.21 1.2 1.13 4.02 0.18 13.11 0.24 100.00
334-U1381C-9H-5-122-125-15 3.25 1.73 6.36 69.52 1.13 1.04 3.65 0.21 12.88 0.23 100.00



Table DR4: Two ages for IODP tephras obtained by Ar/Ar dating. WMPA = Weighted mean plateau age, SHA = Step heating age. 

Interval/Correlation # Lab ID Mineral Pref. age
[Ma]

±Error 
[Ma] / [%]

WMPA [Ma] (# 
analysis) SHA Ca/K Cl/K Moles 39 

(e-14) Ø Rad [%]

344-U1381C-9H-2, 41-43 cm 16495 Plag 12 1.2 [6.7] 12.0±1.2 (2) 15.52 0.044 0.004 48.3
344-U1381C-10H-2, 96-98 cm 16494 Sanidine 13.92 0.03 [0.2] 13.92±0.2 (2) 14.5±0.2 0.02 -0.001 0.202 93.25

Note: ages are based only on reliable black data points (in the age probabilty spectrum), red points are exluded

Age-Probability Spectrum for Run 16494 (344-U1381C-10H-2 96-98)
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Table DR5: EMP monitor measurements (in wt%)
oxide data normalized to 100% volatile free

analyse dates Comment     Na2O     K2O      FeOtot      SiO2     TiO2     MgO      CaO      MnO      Al2O3    P2O5    Total     Na2O     K2O      FeOtot      SiO2     TiO2     MgO      CaO      MnO      Al2O3    P2O5    Total  
Lipari Lit* 3.93 5.11 1.51 74.35 0.10 0.05 0.74 0.07 12.85 0.01 98.98 Lipari Lit 3.97 5.16 1.53 75.12 0.10 0.05 0.75 0.07 12.98 0.01 100.00

251013 Lipari 3.91 5.13 1.62 73.90 0.08 0.01 0.75 0.09 13.15 0.01 98.64 3.96 5.20 1.64 74.92 0.08 0.01 0.76 0.09 13.33 0.01 100.00
Lipari 3.97 5.13 1.50 73.49 0.11 0.02 0.73 0.12 12.80 0.02 97.90 4.06 5.24 1.53 75.07 0.11 0.02 0.75 0.13 13.07 0.02 100.00
Lipari 4.02 5.24 1.41 73.69 0.07 0.01 0.72 0.03 12.95 0.02 98.16 4.10 5.34 1.44 75.07 0.07 0.01 0.74 0.03 13.19 0.02 100.00
Lipari 3.88 5.17 1.50 74.02 0.08 0.00 0.72 0.11 13.12 0.01 98.60 3.93 5.24 1.52 75.07 0.08 0.00 0.73 0.11 13.31 0.01 100.00
Lipari 3.93 5.09 1.52 73.97 0.06 0.03 0.72 0.07 12.97 0.00 98.36 4.00 5.17 1.55 75.20 0.06 0.03 0.73 0.07 13.19 0.00 100.00
Lipari 3.71 5.15 1.57 73.84 0.07 0.04 0.74 0.13 12.98 0.01 98.23 3.78 5.24 1.60 75.17 0.07 0.04 0.76 0.13 13.21 0.01 100.00
Lipari 3.86 5.12 1.60 73.90 0.11 0.04 0.71 0.06 12.75 0.00 98.16 3.93 5.22 1.63 75.29 0.11 0.04 0.73 0.07 12.99 0.00 100.00
Lipari 4.06 5.10 1.39 73.55 0.07 0.04 0.76 0.08 12.83 0.00 97.87 4.15 5.21 1.42 75.15 0.07 0.04 0.77 0.08 13.11 0.00 100.00
Lipari 3.84 5.21 1.60 73.87 0.09 0.02 0.77 0.13 12.76 0.00 98.29 3.91 5.30 1.63 75.16 0.09 0.02 0.78 0.13 12.98 0.00 100.00
Lipari 3.89 5.11 1.75 73.85 0.08 0.05 0.80 0.15 13.05 0.00 98.73 3.94 5.18 1.77 74.80 0.08 0.05 0.81 0.15 13.22 0.00 100.00
Lipari 3.80 5.13 1.52 73.98 0.07 0.04 0.77 0.09 12.87 0.01 98.29 3.87 5.22 1.55 75.27 0.08 0.04 0.79 0.09 13.09 0.01 100.00
Lipari 3.89 5.08 1.51 73.97 0.10 0.01 0.78 0.14 12.83 0.00 98.31 3.96 5.17 1.54 75.24 0.10 0.01 0.79 0.14 13.05 0.00 100.00

050114 Lipari 3.90 5.01 1.75 73.97 0.07 0.05 0.72 0.12 13.36 0.03 98.97 3.94 5.06 1.77 74.74 0.07 0.05 0.73 0.12 13.50 0.03 100.00
Lipari 3.96 5.00 1.57 74.79 0.10 0.03 0.77 0.08 13.13 0.00 99.43 3.98 5.03 1.58 75.22 0.10 0.03 0.78 0.08 13.21 0.00 100.00
Lipari 3.98 4.96 1.59 71.85 0.08 0.06 0.70 0.03 12.97 0.02 96.24 4.14 5.15 1.65 74.66 0.08 0.06 0.73 0.03 13.48 0.02 100.00
Lipari 3.95 4.96 1.40 72.38 0.08 0.03 0.69 0.09 13.19 0.02 96.80 4.08 5.12 1.45 74.78 0.09 0.03 0.71 0.09 13.63 0.02 100.00
Lipari 3.96 5.02 1.60 73.98 0.08 0.05 0.73 0.10 12.90 0.00 98.43 4.02 5.10 1.63 75.16 0.08 0.05 0.75 0.11 13.11 0.00 100.00
Lipari 3.77 5.01 1.57 73.90 0.08 0.03 0.73 0.04 13.25 0.02 98.40 3.83 5.09 1.60 75.10 0.08 0.03 0.74 0.04 13.47 0.02 100.00
Lipari 3.82 4.98 1.63 71.42 0.09 0.02 0.74 0.11 12.93 0.01 95.75 3.99 5.20 1.70 74.59 0.10 0.03 0.77 0.11 13.50 0.01 100.00
Lipari 3.71 5.01 1.58 71.64 0.09 0.04 0.70 0.11 13.10 0.02 96.01 3.86 5.22 1.65 74.62 0.10 0.04 0.73 0.12 13.64 0.02 100.00
Lipari 3.88 5.00 1.40 74.25 0.09 0.09 0.74 0.04 13.28 0.00 98.76 3.93 5.06 1.42 75.18 0.09 0.09 0.75 0.04 13.45 0.00 100.00
Lipari 3.84 4.94 1.61 73.81 0.09 0.01 0.73 0.03 12.96 0.00 98.03 3.92 5.04 1.64 75.30 0.09 0.01 0.75 0.03 13.22 0.00 100.00
Lipari 3.80 5.04 1.59 73.83 0.11 0.02 0.73 0.01 13.10 0.00 98.23 3.87 5.13 1.62 75.16 0.11 0.02 0.74 0.01 13.34 0.00 100.00
Lipari 3.88 5.00 1.64 74.08 0.08 0.03 0.74 0.05 13.00 0.00 98.50 3.94 5.08 1.67 75.21 0.08 0.03 0.75 0.05 13.20 0.00 100.00
Lipari 3.92 4.99 1.53 73.83 0.19 0.00 0.72 0.00 12.89 0.04 98.11 4.00 5.09 1.56 75.25 0.19 0.00 0.73 0.00 13.14 0.04 100.00
Lipari 3.98 4.92 1.44 73.49 0.08 0.03 0.74 0.00 12.50 0.07 97.25 4.10 5.06 1.48 75.57 0.08 0.03 0.76 0.00 12.85 0.07 100.00
Lipari 4.02 4.99 1.49 74.08 0.03 0.04 0.78 0.06 12.57 0.07 98.14 4.10 5.08 1.52 75.49 0.03 0.04 0.80 0.06 12.81 0.07 100.00
Lipari 4.03 4.80 1.60 74.04 0.08 0.04 0.77 0.09 13.12 0.08 98.63 4.09 4.86 1.62 75.06 0.08 0.04 0.78 0.09 13.30 0.08 100.00
Lipari 3.99 5.03 1.43 72.86 0.00 0.06 0.76 0.09 12.64 0.04 96.89 4.11 5.19 1.48 75.20 0.00 0.06 0.78 0.09 13.05 0.04 100.00
Lipari 3.92 4.92 1.51 72.89 0.00 0.01 0.78 0.15 12.60 0.03 96.82 4.05 5.08 1.56 75.28 0.00 0.01 0.81 0.16 13.02 0.03 100.00

250213 Lipari 3.67 4.95 1.56 74.08 0.08 0.07 0.76 0.06 13.12 0.00 98.35 3.73 5.03 1.59 75.32 0.08 0.07 0.77 0.06 13.34 0.00 100.00
Lipari 3.73 5.01 1.58 74.09 0.10 0.04 0.76 0.07 13.25 0.02 98.65 3.78 5.08 1.60 75.11 0.10 0.04 0.77 0.07 13.43 0.02 100.00
Lipari 3.79 4.94 1.53 74.24 0.09 0.02 0.79 0.10 12.86 0.02 98.37 3.85 5.02 1.56 75.47 0.09 0.02 0.81 0.10 13.07 0.02 100.00
Lipari 3.78 4.90 1.66 73.93 0.11 0.00 0.72 0.04 13.31 0.01 98.46 3.84 4.98 1.69 75.09 0.11 0.00 0.73 0.04 13.52 0.01 100.00
Lipari 3.94 5.00 1.83 74.34 0.07 0.00 0.80 0.09 13.10 0.01 99.18 3.97 5.04 1.85 74.95 0.08 0.00 0.80 0.09 13.21 0.01 100.00
Lipari 3.73 4.87 1.55 73.79 0.04 0.04 0.75 0.09 13.21 0.01 98.08 3.80 4.97 1.58 75.24 0.04 0.05 0.76 0.09 13.47 0.01 100.00
Lipari 3.75 4.97 1.45 74.93 0.12 0.03 0.78 0.12 13.17 0.00 99.32 3.78 5.00 1.46 75.44 0.12 0.03 0.78 0.12 13.26 0.00 100.00
Lipari 3.70 4.96 1.50 73.82 0.09 0.05 0.74 0.11 12.83 0.00 97.79 3.78 5.07 1.53 75.49 0.09 0.05 0.76 0.11 13.12 0.00 100.00
LIpari 3.84 4.95 1.42 72.88 0.09 0.04 0.78 0.05 12.88 0.02 96.94 3.96 5.11 1.46 75.18 0.09 0.04 0.80 0.05 13.29 0.02 100.00
LIpari 3.71 4.93 1.51 73.51 0.07 0.05 0.75 0.12 12.75 0.00 97.40 3.81 5.06 1.55 75.47 0.07 0.05 0.77 0.12 13.09 0.00 100.00
Lipari 3.76 4.98 1.62 73.44 0.10 0.01 0.73 0.03 13.05 0.00 97.72 3.85 5.10 1.66 75.16 0.10 0.01 0.75 0.04 13.35 0.00 100.00
Lipari 3.55 4.96 1.67 73.95 0.11 0.00 0.78 0.00 13.07 0.03 98.11 3.62 5.06 1.70 75.37 0.11 0.00 0.79 0.00 13.32 0.03 100.00
Lipari 3.77 4.96 1.60 73.20 0.09 0.04 0.78 0.03 12.91 0.00 97.38 3.87 5.09 1.64 75.17 0.09 0.04 0.80 0.03 13.26 0.00 100.00
Lipari 3.60 4.94 1.34 73.71 0.09 0.01 0.74 0.05 13.10 0.02 97.60 3.69 5.06 1.37 75.52 0.09 0.01 0.76 0.06 13.42 0.02 100.00

220213 Lipari 3.94 4.91 1.48 73.99 0.04 0.03 0.77 0.05 12.99 0.01 98.20 4.01 5.00 1.51 75.34 0.04 0.03 0.78 0.06 13.23 0.01 100.00
Lipari 3.76 4.99 1.58 74.45 0.12 0.04 0.74 0.15 13.28 0.00 99.10 3.79 5.04 1.59 75.12 0.12 0.04 0.75 0.15 13.40 0.00 100.00
Lipari 3.77 4.96 1.41 74.55 0.07 0.01 0.75 0.02 12.95 0.01 98.50 3.83 5.04 1.43 75.68 0.07 0.01 0.76 0.02 13.15 0.01 100.00
Lipari 3.77 4.96 1.58 74.47 0.08 0.07 0.77 0.10 13.25 0.00 99.05 3.81 5.01 1.60 75.18 0.08 0.07 0.78 0.10 13.38 0.00 100.00
Lipari 3.76 4.92 1.67 74.22 0.10 0.03 0.73 0.04 12.96 0.00 98.43 3.82 5.00 1.70 75.40 0.10 0.03 0.74 0.04 13.17 0.00 100.00
Lipari 3.76 4.91 1.29 74.05 0.09 0.00 0.73 0.17 13.04 0.00 98.04 3.84 5.01 1.31 75.53 0.09 0.00 0.75 0.17 13.30 0.00 100.00
Lipari 3.64 4.94 1.52 73.85 0.07 0.04 0.77 0.08 12.77 0.00 97.69 3.73 5.06 1.56 75.60 0.08 0.04 0.79 0.08 13.07 0.00 100.00
Lipari 3.72 4.98 1.47 72.87 0.11 0.06 0.77 0.06 12.92 0.00 96.96 3.84 5.14 1.52 75.15 0.11 0.06 0.80 0.07 13.33 0.00 100.00
Lipari 3.69 4.99 1.43 73.90 0.09 0.01 0.76 0.13 12.80 0.02 97.82 3.77 5.10 1.46 75.55 0.09 0.01 0.78 0.14 13.09 0.02 100.00
Lipari 3.79 4.93 1.76 73.76 0.05 0.01 0.77 0.06 12.75 0.02 97.91 3.87 5.04 1.80 75.34 0.05 0.01 0.79 0.06 13.02 0.02 100.00
Lipari 3.78 4.94 1.49 73.72 0.09 0.05 0.72 0.04 12.66 0.00 97.48 3.88 5.07 1.53 75.62 0.09 0.05 0.74 0.04 12.99 0.00 100.00
Lipari 3.63 5.00 1.61 73.74 0.07 0.04 0.74 0.13 12.69 0.00 97.65 3.72 5.12 1.65 75.51 0.07 0.04 0.76 0.13 13.00 0.00 100.00
Lipari 3.68 4.99 1.43 73.93 0.09 0.03 0.73 0.00 13.03 0.01 97.92 3.76 5.10 1.46 75.50 0.09 0.03 0.75 0.00 13.31 0.01 100.00
Lipari 3.73 4.99 1.62 74.16 0.09 0.02 0.79 0.04 12.58 0.00 98.02 3.81 5.09 1.65 75.66 0.09 0.02 0.80 0.04 12.83 0.00 100.00
Lipari 3.72 4.95 1.33 73.51 0.09 0.03 0.75 0.07 12.94 0.00 97.39 3.82 5.08 1.37 75.48 0.10 0.03 0.77 0.07 13.29 0.00 100.00
Lipari 3.67 4.97 1.44 74.35 0.09 0.04 0.75 0.04 12.71 0.01 98.07 3.74 5.07 1.47 75.81 0.09 0.04 0.76 0.04 12.96 0.01 100.00
Lipari 3.73 4.96 1.46 71.90 0.09 0.05 0.78 0.07 12.65 0.00 95.68 3.90 5.18 1.53 75.14 0.09 0.05 0.81 0.07 13.22 0.00 100.00
Lipari 3.76 4.90 1.57 72.26 0.10 0.03 0.76 0.07 12.72 0.00 96.16 3.91 5.10 1.63 75.14 0.10 0.03 0.79 0.07 13.23 0.00 100.00
Lipari 3.72 4.90 1.57 74.70 0.07 0.03 0.71 0.10 12.94 0.02 98.76 3.77 4.96 1.59 75.64 0.07 0.03 0.72 0.10 13.10 0.02 100.00
Lipari 3.74 4.97 1.42 74.26 0.08 0.03 0.75 0.04 12.79 0.00 98.09 3.81 5.07 1.45 75.71 0.08 0.03 0.77 0.05 13.04 0.00 100.00
Lipari 3.60 4.99 1.56 72.22 0.05 0.06 0.73 0.07 12.83 0.03 96.13 3.74 5.19 1.62 75.13 0.05 0.06 0.76 0.07 13.35 0.03 100.00
Lipari 3.78 4.92 1.55 72.75 0.07 0.03 0.77 0.05 12.83 0.01 96.75 3.91 5.09 1.60 75.19 0.07 0.03 0.80 0.05 13.26 0.01 100.00
Lipari 3.59 5.02 1.60 73.75 0.08 0.07 0.75 0.06 12.94 0.01 97.87 3.67 5.13 1.63 75.36 0.08 0.07 0.77 0.07 13.22 0.01 100.00
Lipari 3.87 4.94 1.48 74.07 0.07 0.01 0.79 0.05 12.91 0.03 98.23 3.94 5.03 1.51 75.41 0.08 0.01 0.80 0.05 13.14 0.03 100.00
Lipari 3.75 5.03 1.44 73.75 0.10 0.04 0.75 0.10 12.77 0.02 97.76 3.84 5.15 1.47 75.44 0.10 0.04 0.77 0.11 13.06 0.02 100.00
Lipari 3.74 4.97 1.43 73.62 0.07 0.01 0.77 0.09 12.86 0.03 97.58 3.83 5.09 1.47 75.44 0.07 0.01 0.79 0.09 13.18 0.03 100.00
Lipari 3.85 4.99 1.46 73.83 0.09 0.03 0.73 0.00 12.91 0.02 97.91 3.93 5.10 1.49 75.41 0.09 0.03 0.74 0.00 13.19 0.02 100.00
Lipari 3.69 5.01 1.45 72.23 0.08 0.03 0.80 0.11 13.05 0.01 96.46 3.83 5.19 1.50 74.88 0.08 0.03 0.83 0.12 13.53 0.01 100.00
Lipari 3.85 4.97 1.53 71.91 0.09 0.02 0.74 0.02 12.60 0.00 95.72 4.02 5.19 1.60 75.12 0.09 0.02 0.77 0.02 13.16 0.00 100.00
Lipari 3.75 4.94 1.50 72.59 0.09 0.02 0.79 0.06 12.75 0.00 96.49 3.89 5.12 1.55 75.23 0.09 0.02 0.82 0.06 13.21 0.00 100.00

230213 Lipari 3.84 5.12 1.52 74.14 0.08 0.02 0.73 0.08 12.87 0.01 98.41 3.90 5.20 1.54 75.34 0.08 0.02 0.74 0.08 13.08 0.01 100.00
Lipari 3.89 5.16 1.57 74.41 0.09 0.01 0.72 0.00 12.99 0.03 98.87 3.93 5.22 1.59 75.26 0.09 0.01 0.73 0.00 13.14 0.03 100.00
Lipari 3.80 5.14 1.56 73.04 0.06 0.01 0.73 0.09 12.83 0.01 97.28 3.91 5.28 1.60 75.08 0.07 0.01 0.75 0.09 13.19 0.01 100.00
Lipari 3.78 5.15 1.59 73.55 0.11 0.00 0.72 0.02 13.10 0.00 98.02 3.86 5.25 1.62 75.03 0.11 0.00 0.74 0.02 13.36 0.00 100.00
Lipari 3.87 5.21 1.90 74.31 0.09 0.03 0.75 0.08 13.31 0.00 99.56 3.89 5.23 1.91 74.64 0.09 0.03 0.76 0.08 13.37 0.00 100.00
Lipari 3.83 5.27 1.47 73.92 0.08 0.03 0.74 0.04 13.19 0.00 98.57 3.89 5.35 1.49 74.99 0.08 0.03 0.75 0.04 13.38 0.00 100.00
Lipari 3.93 5.23 1.49 73.72 0.13 0.00 0.74 0.17 12.73 0.00 98.14 4.00 5.33 1.52 75.12 0.13 0.00 0.75 0.18 12.97 0.00 100.00
Lipari 3.84 5.24 1.64 73.85 0.09 0.03 0.73 0.05 13.04 0.02 98.53 3.90 5.32 1.66 74.95 0.09 0.03 0.74 0.05 13.23 0.02 100.00
Lipari 3.93 5.22 1.76 71.53 0.10 0.02 0.75 0.02 13.26 0.00 96.60 4.07 5.40 1.82 74.05 0.10 0.02 0.78 0.02 13.73 0.00 100.00
Lipari 3.89 5.18 1.73 71.92 0.10 0.06 0.72 0.05 13.06 0.02 96.72 4.02 5.36 1.79 74.36 0.10 0.06 0.75 0.05 13.50 0.02 100.00
Lipari 3.78 5.19 1.80 73.35 0.09 0.05 0.76 0.05 12.94 0.03 98.05 3.86 5.29 1.84 74.81 0.10 0.06 0.78 0.05 13.20 0.03 100.00
Lipari 3.71 5.18 1.61 71.54 0.08 0.06 0.76 0.10 12.99 0.00 96.02 3.86 5.39 1.68 74.51 0.08 0.06 0.79 0.10 13.53 0.00 100.00
Lipari 3.95 5.17 1.57 73.90 0.07 0.05 0.75 0.00 13.12 0.00 98.59 4.01 5.24 1.59 74.96 0.07 0.05 0.76 0.00 13.31 0.00 100.00
Lipari 3.93 5.19 1.72 73.86 0.08 0.04 0.79 0.05 13.20 0.01 98.86 3.98 5.25 1.74 74.71 0.08 0.04 0.79 0.05 13.35 0.01 100.00

240213 Lipari 3.90 5.17 1.50 74.33 0.08 0.05 0.77 0.12 13.31 0.03 99.26 3.93 5.21 1.51 74.89 0.08 0.05 0.77 0.12 13.41 0.03 100.00
Lipari 3.78 5.15 1.69 71.89 0.09 0.05 0.74 0.02 13.00 0.03 96.44 3.92 5.34 1.75 74.54 0.10 0.05 0.77 0.02 13.48 0.03 100.00
Lipari 3.76 5.20 1.54 74.35 0.07 0.06 0.77 0.09 13.03 0.00 98.87 3.80 5.26 1.56 75.20 0.08 0.06 0.78 0.10 13.18 0.00 100.00
Lipari 3.94 5.18 1.60 75.15 0.07 0.06 0.72 0.07 13.34 0.00 100.13 3.93 5.17 1.60 75.05 0.07 0.06 0.72 0.07 13.32 0.00 100.00
Lipari 3.79 5.11 1.66 75.12 0.11 0.03 0.70 0.10 13.24 0.02 99.87 3.79 5.12 1.66 75.21 0.11 0.03 0.70 0.10 13.26 0.02 100.00
Lipari 3.75 5.14 1.46 74.98 0.10 0.03 0.72 0.04 13.41 0.00 99.63 3.76 5.16 1.47 75.26 0.10 0.03 0.72 0.04 13.46 0.00 100.00
Lipari 3.78 5.19 1.58 73.62 0.09 0.02 0.76 0.13 13.30 0.00 98.47 3.84 5.27 1.60 74.76 0.09 0.02 0.77 0.13 13.51 0.00 100.00
Lipari 3.88 5.22 1.67 75.34 0.08 0.02 0.74 0.09 13.40 0.02 100.48 3.86 5.20 1.66 74.98 0.08 0.02 0.74 0.09 13.34 0.02 100.00
Lipari 3.83 5.20 1.41 73.67 0.10 0.05 0.71 0.07 13.23 0.03 98.31 3.90 5.29 1.43 74.94 0.10 0.05 0.73 0.07 13.46 0.03 100.00
Lipari 3.98 5.23 1.42 74.04 0.05 0.03 0.80 0.04 13.49 0.04 99.12 4.02 5.28 1.43 74.69 0.05 0.03 0.81 0.04 13.61 0.04 100.00
Lipari 3.88 5.20 1.77 72.87 0.10 0.06 0.74 0.04 13.15 0.00 97.81 3.97 5.32 1.81 74.50 0.10 0.06 0.76 0.04 13.44 0.00 100.00
Lipari 3.87 5.27 1.44 72.81 0.10 0.03 0.75 0.04 13.24 0.00 97.55 3.97 5.40 1.48 74.64 0.10 0.03 0.77 0.04 13.57 0.00 100.00
Lipari 3.84 5.18 1.46 73.48 0.10 0.04 0.75 0.11 13.45 0.01 98.43 3.90 5.26 1.48 74.65 0.10 0.04 0.77 0.11 13.66 0.02 100.00
Lipari 4.02 5.19 1.51 73.09 0.08 0.04 0.77 0.11 13.20 0.00 98.02 4.10 5.30 1.54 74.57 0.08 0.04 0.78 0.12 13.47 0.00 100.00
Lipari 3.76 5.19 1.78 75.76 0.09 0.01 0.79 0.04 13.60 0.01 101.03 3.72 5.14 1.76 74.99 0.09 0.01 0.78 0.04 13.46 0.01 100.00
Lipari 3.84 5.23 1.56 73.45 0.09 0.03 0.75 0.14 13.50 0.00 98.58 3.90 5.31 1.58 74.51 0.10 0.03 0.76 0.14 13.69 0.00 100.00
Lipari 3.81 5.16 1.62 75.54 0.08 0.03 0.72 0.13 13.43 0.02 100.54 3.79 5.13 1.61 75.14 0.08 0.03 0.72 0.13 13.36 0.02 100.00
Lipari 3.76 5.16 1.52 75.14 0.08 0.02 0.73 0.08 13.31 0.00 99.80 3.77 5.17 1.52 75.29 0.08 0.02 0.74 0.08 13.34 0.00 100.00
Lipari 3.80 5.15 1.55 73.40 0.09 0.04 0.74 0.12 13.16 0.00 98.06 3.88 5.25 1.58 74.86 0.09 0.04 0.76 0.12 13.42 0.00 100.00
Lipari 3.81 5.24 1.57 73.73 0.11 0.00 0.75 0.05 13.00 0.03 98.29 3.88 5.33 1.60 75.01 0.11 0.00 0.76 0.05 13.23 0.03 100.00
Lipari 3.76 5.24 1.72 74.31 0.08 0.04 0.76 0.10 13.05 0.00 99.06 3.80 5.29 1.74 75.01 0.08 0.04 0.77 0.10 13.17 0.00 100.00
Lipari 3.88 5.26 1.34 74.07 0.08 0.00 0.75 0.06 13.09 0.00 98.53 3.94 5.34 1.36 75.17 0.08 0.00 0.76 0.06 13.29 0.00 100.00
Lipari 3.70 5.19 1.61 74.24 0.10 0.04 0.73 0.07 13.14 0.00 98.82 3.74 5.25 1.63 75.12 0.10 0.04 0.74 0.07 13.30 0.00 100.00
Lipari 3.85 5.22 1.50 73.97 0.08 0.06 0.72 0.02 12.97 0.00 98.40 3.91 5.31 1.52 75.17 0.08 0.06 0.74 0.02 13.18 0.00 100.00
Lipari 3.67 5.13 1.63 73.67 0.07 0.01 0.73 0.10 12.31 0.01 97.32 3.77 5.27 1.67 75.70 0.07 0.01 0.75 0.10 12.65 0.01 100.00
Lipari 3.83 5.20 1.70 74.16 0.09 0.03 0.75 0.11 13.19 0.02 99.09 3.87 5.25 1.72 74.84 0.09 0.03 0.76 0.11 13.31 0.02 100.00
LIpari 3.70 5.20 1.47 74.05 0.08 0.04 0.76 0.05 12.89 0.00 98.24 3.77 5.29 1.50 75.37 0.08 0.04 0.77 0.06 13.12 0.00 100.00
LIpari 3.70 5.20 1.70 74.31 0.06 0.00 0.76 0.09 13.05 0.00 98.87 3.74 5.26 1.72 75.16 0.06 0.00 0.77 0.09 13.20 0.00 100.00
Lipari 3.85 5.13 1.63 73.87 0.08 0.04 0.74 0.03 12.89 0.01 98.28 3.92 5.22 1.66 75.16 0.08 0.04 0.75 0.03 13.12 0.01 100.00
Lipari 3.93 5.17 1.49 74.25 0.07 0.01 0.73 0.07 12.92 0.00 98.64 3.98 5.24 1.51 75.27 0.07 0.01 0.74 0.08 13.10 0.00 100.00
Lipari 3.87 5.15 1.70 74.46 0.06 0.02 0.75 0.02 12.99 0.01 99.04 3.91 5.20 1.72 75.18 0.07 0.02 0.76 0.02 13.12 0.01 100.00
Lipari 4.00 5.13 1.53 74.38 0.05 0.06 0.73 0.09 13.12 0.00 99.09 4.04 5.18 1.54 75.06 0.05 0.06 0.74 0.09 13.24 0.00 100.00
Lipari 3.86 5.15 1.73 74.46 0.11 0.06 0.79 0.12 13.00 0.00 99.28 3.89 5.19 1.74 75.00 0.11 0.06 0.80 0.12 13.09 0.00 100.00
Lipari 3.77 5.13 1.51 73.90 0.09 0.03 0.77 0.07 13.07 0.00 98.33 3.83 5.22 1.54 75.15 0.09 0.03 0.78 0.07 13.29 0.00 100.00
Lipari 3.94 5.14 1.54 73.26 0.06 0.04 0.76 0.00 13.08 0.07 97.90 4.02 5.25 1.57 74.83 0.06 0.04 0.78 0.00 13.36 0.07 100.00
Lipari 3.86 5.19 1.51 74.56 0.08 0.03 0.72 0.05 13.27 0.01 99.28 3.89 5.23 1.52 75.10 0.08 0.03 0.73 0.05 13.37 0.01 100.00
Lipari 3.70 5.18 1.66 74.58 0.07 0.02 0.74 0.04 13.10 0.00 99.09 3.73 5.23 1.68 75.26 0.07 0.02 0.74 0.04 13.22 0.00 100.00
Lipari 3.83 5.13 1.56 74.24 0.09 0.03 0.70 0.04 13.32 0.03 98.96 3.87 5.18 1.58 75.02 0.09 0.03 0.70 0.04 13.46 0.03 100.00
Lipari 3.84 5.25 1.82 74.30 0.08 0.05 0.77 0.06 13.10 0.03 99.30 3.87 5.29 1.83 74.82 0.08 0.05 0.77 0.06 13.19 0.03 100.00
Lipari 3.77 5.14 1.62 74.46 0.09 0.00 0.77 0.02 12.99 0.06 98.92 3.81 5.20 1.64 75.27 0.09 0.00 0.78 0.02 13.13 0.06 100.00
Lipari 3.92 5.19 1.71 74.82 0.10 0.06 0.76 0.05 12.90 0.05 99.56 3.94 5.21 1.72 75.15 0.10 0.06 0.77 0.05 12.96 0.05 100.00
Lipari 3.73 5.16 1.73 73.36 0.09 0.04 0.76 0.07 13.16 0.03 98.12 3.80 5.26 1.76 74.77 0.09 0.04 0.78 0.07 13.41 0.03 100.00
Lipari 3.83 5.20 1.64 73.17 0.06 0.04 0.69 0.10 13.26 0.00 97.99 3.91 5.31 1.67 74.67 0.07 0.04 0.71 0.10 13.53 0.00 100.00
Lipari 3.91 5.19 1.64 73.09 0.09 0.03 0.75 0.07 13.01 0.02 97.79 4.00 5.31 1.68 74.74 0.09 0.03 0.77 0.07 13.30 0.02 100.00
Lipari 3.69 5.13 1.56 73.96 0.10 0.01 0.76 0.08 13.15 0.01 98.45 3.75 5.21 1.58 75.13 0.10 0.01 0.77 0.08 13.36 0.01 100.00
Lipari 3.76 5.21 1.52 74.23 0.06 0.03 0.74 0.09 13.05 0.03 98.73 3.81 5.28 1.54 75.19 0.06 0.03 0.75 0.09 13.22 0.03 100.00



analyse dates Comment     Na2O     K2O      FeOtot      SiO2     TiO2     MgO      CaO      MnO      Al2O3    P2O5    Total     Na2O     K2O      FeOtot      SiO2     TiO2     MgO      CaO      MnO      Al2O3    P2O5    Total  

150213 Lipari 3.80 5.15 1.55 73.40 0.09 0.04 0.74 0.12 13.16 0.00 98.06 3.88 5.25 1.58 74.86 0.09 0.04 0.76 0.12 13.42 0.00 100.00
Lipari 3.81 5.24 1.57 73.73 0.11 0.00 0.75 0.05 13.00 0.03 98.29 3.88 5.33 1.60 75.01 0.11 0.00 0.76 0.05 13.23 0.03 100.00
Lipari 3.76 5.24 1.72 74.31 0.08 0.04 0.76 0.10 13.05 0.00 99.06 3.80 5.29 1.74 75.01 0.08 0.04 0.77 0.10 13.17 0.00 100.00
Lipari 3.88 5.26 1.34 74.07 0.08 0.00 0.75 0.06 13.09 0.00 98.53 3.94 5.34 1.36 75.17 0.08 0.00 0.76 0.06 13.29 0.00 100.00
Lipari 3.70 5.19 1.61 74.24 0.10 0.04 0.73 0.07 13.14 0.00 98.82 3.74 5.25 1.63 75.12 0.10 0.04 0.74 0.07 13.30 0.00 100.00
Lipari 3.85 5.22 1.50 73.97 0.08 0.06 0.72 0.02 12.97 0.00 98.40 3.91 5.31 1.52 75.17 0.08 0.06 0.74 0.02 13.18 0.00 100.00
Lipari 3.67 5.13 1.63 73.67 0.07 0.01 0.73 0.10 12.31 0.01 97.32 3.77 5.27 1.67 75.70 0.07 0.01 0.75 0.10 12.65 0.01 100.00
Lipari 3.83 5.20 1.70 74.16 0.09 0.03 0.75 0.11 13.19 0.02 99.09 3.87 5.25 1.72 74.84 0.09 0.03 0.76 0.11 13.31 0.02 100.00
Lipari 3.70 5.20 1.47 74.05 0.08 0.04 0.76 0.05 12.89 0.00 98.24 3.77 5.29 1.50 75.37 0.08 0.04 0.77 0.06 13.12 0.00 100.00
Lipari 3.70 5.20 1.70 74.31 0.06 0.00 0.76 0.09 13.05 0.00 98.87 3.74 5.26 1.72 75.16 0.06 0.00 0.77 0.09 13.20 0.00 100.00
Lipari 3.85 5.13 1.63 73.87 0.08 0.04 0.74 0.03 12.89 0.01 98.28 3.92 5.22 1.66 75.16 0.08 0.04 0.75 0.03 13.12 0.01 100.00
Lipari 3.93 5.17 1.49 74.25 0.07 0.01 0.73 0.07 12.92 0.00 98.64 3.98 5.24 1.51 75.27 0.07 0.01 0.74 0.08 13.10 0.00 100.00
Lipari 3.87 5.15 1.70 74.46 0.06 0.02 0.75 0.02 12.99 0.01 99.04 3.91 5.20 1.72 75.18 0.07 0.02 0.76 0.02 13.12 0.01 100.00
Lipari 4.00 5.13 1.53 74.38 0.05 0.06 0.73 0.09 13.12 0.00 99.09 4.04 5.18 1.54 75.06 0.05 0.06 0.74 0.09 13.24 0.00 100.00
Lipari 3.86 5.15 1.73 74.46 0.11 0.06 0.79 0.12 13.00 0.00 99.28 3.89 5.19 1.74 75.00 0.11 0.06 0.80 0.12 13.09 0.00 100.00
Lipari 3.77 5.13 1.51 73.90 0.09 0.03 0.77 0.07 13.07 0.00 98.33 3.83 5.22 1.54 75.15 0.09 0.03 0.78 0.07 13.29 0.00 100.00
Lipari 3.94 5.14 1.54 73.26 0.06 0.04 0.76 0.00 13.08 0.07 97.90 4.02 5.25 1.57 74.83 0.06 0.04 0.78 0.00 13.36 0.07 100.00
Lipari 3.86 5.19 1.51 74.56 0.08 0.03 0.72 0.05 13.27 0.01 99.28 3.89 5.23 1.52 75.10 0.08 0.03 0.73 0.05 13.37 0.01 100.00
Lipari 3.70 5.18 1.66 74.58 0.07 0.02 0.74 0.04 13.10 0.00 99.09 3.73 5.23 1.68 75.26 0.07 0.02 0.74 0.04 13.22 0.00 100.00
Lipari 3.83 5.13 1.56 74.24 0.09 0.03 0.70 0.04 13.32 0.03 98.96 3.87 5.18 1.58 75.02 0.09 0.03 0.70 0.04 13.46 0.03 100.00
Lipari 3.84 5.25 1.82 74.30 0.08 0.05 0.77 0.06 13.10 0.03 99.30 3.87 5.29 1.83 74.82 0.08 0.05 0.77 0.06 13.19 0.03 100.00
Lipari 3.92 5.19 1.71 74.82 0.10 0.06 0.76 0.05 12.90 0.05 99.56 3.94 5.21 1.72 75.15 0.10 0.06 0.77 0.05 12.96 0.05 100.00
Lipari 3.73 5.16 1.73 73.36 0.09 0.04 0.76 0.07 13.16 0.03 98.12 3.80 5.26 1.76 74.77 0.09 0.04 0.78 0.07 13.41 0.03 100.00
Lipari 3.83 5.20 1.64 73.17 0.06 0.04 0.69 0.10 13.26 0.00 97.99 3.91 5.31 1.67 74.67 0.07 0.04 0.71 0.10 13.53 0.00 100.00
Lipari 3.91 5.19 1.64 73.09 0.09 0.03 0.75 0.07 13.01 0.02 97.79 4.00 5.31 1.68 74.74 0.09 0.03 0.77 0.07 13.30 0.02 100.00
LIpari 3.69 5.13 1.56 73.96 0.10 0.01 0.76 0.08 13.15 0.01 98.45 3.75 5.21 1.58 75.13 0.10 0.01 0.77 0.08 13.36 0.01 100.00
LIpari 3.76 5.21 1.52 74.23 0.06 0.03 0.74 0.09 13.05 0.03 98.73 3.81 5.28 1.54 75.19 0.06 0.03 0.75 0.09 13.22 0.03 100.00

021112 Lipari 3.98 5.01 1.78 74.03 0.08 0.03 0.75 0.15 12.94 0.00 98.75 4.03 5.07 1.80 74.96 0.08 0.03 0.76 0.15 13.10 0.00 100.00
Lipari 3.93 5.05 1.43 72.16 0.11 0.08 0.74 0.13 13.01 0.00 96.65 4.07 5.23 1.48 74.66 0.12 0.08 0.77 0.13 13.46 0.00 100.00
Lipari 4.03 5.06 1.65 71.69 0.06 0.02 0.74 0.10 12.91 0.01 96.27 4.19 5.26 1.71 74.47 0.06 0.02 0.76 0.11 13.41 0.02 100.00
Lipari 3.87 5.07 1.77 71.67 0.07 0.04 0.75 0.11 12.91 0.00 96.25 4.02 5.27 1.84 74.46 0.08 0.04 0.78 0.11 13.41 0.00 100.00
Lipari 3.92 5.10 1.46 74.80 0.07 0.07 0.74 0.04 12.97 0.03 99.19 3.95 5.14 1.47 75.41 0.07 0.07 0.75 0.04 13.08 0.03 100.00
Lipari 3.93 5.05 1.60 74.25 0.07 0.03 0.73 0.06 13.10 0.00 98.82 3.98 5.11 1.62 75.14 0.08 0.03 0.74 0.06 13.26 0.00 100.00
Lipari 4.08 5.08 1.58 73.54 0.07 0.05 0.74 0.02 13.16 0.01 98.33 4.15 5.17 1.61 74.79 0.07 0.05 0.75 0.02 13.38 0.01 100.00
Lipari 3.95 5.00 1.55 74.44 0.09 0.01 0.73 0.06 12.96 0.00 98.79 4.00 5.06 1.57 75.35 0.09 0.01 0.74 0.06 13.12 0.00 100.00
Lipari 3.82 5.02 1.52 73.78 0.11 0.06 0.72 0.06 13.24 0.00 98.33 3.88 5.11 1.55 75.03 0.12 0.06 0.73 0.06 13.46 0.00 100.00
Lipari 3.96 5.05 1.63 74.38 0.08 0.05 0.84 0.00 13.18 0.00 99.18 3.99 5.09 1.64 75.00 0.08 0.05 0.85 0.00 13.29 0.00 100.00

100912 Lipari 3.87 5.05 1.51 73.44 0.09 0.02 0.71 0.02 13.13 0.00 97.84 3.96 5.16 1.54 75.06 0.09 0.02 0.73 0.02 13.42 0.00 100.00
Lipari 3.96 5.07 1.40 73.36 0.06 0.05 0.78 0.00 13.09 0.00 97.77 4.05 5.19 1.43 75.03 0.07 0.05 0.79 0.00 13.39 0.00 100.00
Lipari 4.08 5.02 1.59 73.85 0.07 0.05 0.75 0.06 13.14 0.00 98.61 4.14 5.09 1.61 74.89 0.07 0.05 0.76 0.06 13.33 0.00 100.00
Lipari 4.07 5.12 1.54 73.77 0.10 0.04 0.73 0.08 13.14 0.05 98.64 4.13 5.19 1.56 74.79 0.10 0.04 0.74 0.08 13.32 0.05 100.00
Lipari 3.40 5.03 1.55 73.96 0.07 0.04 0.77 0.04 12.97 0.01 97.85 3.47 5.14 1.58 75.59 0.07 0.04 0.79 0.04 13.26 0.01 100.00
Lipari 4.04 5.11 1.61 73.59 0.11 0.03 0.74 0.03 12.94 0.02 98.22 4.11 5.20 1.64 74.93 0.11 0.03 0.75 0.03 13.18 0.03 100.00
Lipari 3.99 5.05 1.51 74.04 0.09 0.04 0.77 0.08 13.04 0.02 98.63 4.05 5.12 1.53 75.07 0.09 0.04 0.78 0.08 13.22 0.02 100.00
Lipari 4.06 4.97 1.56 74.40 0.08 0.03 0.80 0.11 12.88 0.00 98.89 4.11 5.03 1.58 75.23 0.08 0.03 0.81 0.11 13.02 0.00 100.00
Lipari 4.01 5.01 1.43 73.51 0.10 0.06 0.74 0.04 12.95 0.01 97.85 4.10 5.12 1.46 75.12 0.10 0.06 0.76 0.04 13.23 0.01 100.00
Lipari 3.96 5.02 1.45 74.11 0.05 0.03 0.77 0.04 13.21 0.01 98.64 4.01 5.09 1.47 75.13 0.05 0.03 0.78 0.04 13.39 0.01 100.00
Lipari 4.79 5.04 1.62 73.85 0.09 0.06 0.76 0.04 12.88 0.04 99.17 4.83 5.08 1.63 74.47 0.09 0.06 0.77 0.04 12.99 0.04 100.00
Lipari 4.00 5.05 1.36 74.33 0.08 0.01 0.74 0.00 12.93 0.00 98.50 4.06 5.13 1.38 75.46 0.08 0.01 0.75 0.00 13.13 0.00 100.00
Lipari 4.11 5.01 1.42 73.78 0.11 0.08 0.75 0.09 12.95 0.00 98.30 4.18 5.10 1.44 75.06 0.11 0.09 0.76 0.09 13.17 0.00 100.00
Lipari 4.10 5.01 1.74 74.02 0.06 0.06 0.75 0.08 13.10 0.02 98.93 4.14 5.06 1.76 74.82 0.06 0.06 0.76 0.08 13.24 0.02 100.00
Lipari 4.14 5.05 1.61 73.85 0.07 0.05 0.76 0.05 13.10 0.00 98.68 4.20 5.12 1.63 74.84 0.07 0.05 0.77 0.05 13.28 0.00 100.00
Lipari 4.20 5.08 1.60 73.33 0.08 0.04 0.74 0.04 12.85 0.03 97.99 4.29 5.18 1.63 74.84 0.08 0.04 0.75 0.04 13.11 0.03 100.00
Lipari 3.69 4.99 1.61 73.66 0.09 0.04 0.77 0.07 13.12 0.01 98.05 3.76 5.09 1.64 75.12 0.10 0.04 0.78 0.07 13.38 0.01 100.00
Lipari 4.16 5.08 1.33 73.49 0.11 0.04 0.75 0.06 12.94 0.01 97.96 4.25 5.19 1.36 75.02 0.11 0.04 0.77 0.06 13.21 0.01 100.00
Lipari 4.36 5.09 1.49 74.49 0.09 0.03 0.73 0.02 13.19 0.00 99.48 4.38 5.12 1.50 74.88 0.09 0.03 0.73 0.02 13.26 0.00 100.00
Lipari 4.48 5.06 1.43 73.88 0.08 0.02 0.73 0.10 12.90 0.02 98.71 4.54 5.13 1.45 74.85 0.08 0.02 0.74 0.11 13.07 0.02 100.00
Lipari 4.17 5.02 1.62 73.86 0.10 0.02 0.77 0.07 13.04 0.06 98.72 4.22 5.09 1.64 74.82 0.10 0.02 0.78 0.07 13.21 0.06 100.00
Lipari 4.07 4.97 1.54 73.88 0.04 0.03 0.74 0.00 12.84 0.01 98.13 4.15 5.06 1.57 75.29 0.04 0.03 0.75 0.00 13.09 0.01 100.00
Lipari 4.31 5.06 1.58 74.32 0.09 0.02 0.75 0.06 13.07 0.00 99.26 4.34 5.10 1.59 74.87 0.09 0.02 0.76 0.06 13.17 0.00 100.00
Lipari 4.38 4.99 1.59 73.17 0.06 0.04 0.73 0.10 13.09 0.02 98.16 4.46 5.08 1.62 74.54 0.06 0.04 0.74 0.10 13.33 0.02 100.00
Lipari 4.11 5.05 1.47 74.55 0.08 0.01 0.80 0.09 13.02 0.01 99.18 4.14 5.09 1.48 75.16 0.08 0.01 0.80 0.09 13.13 0.01 100.00
Lipari 3.93 5.03 1.44 74.24 0.09 0.04 0.76 0.06 12.85 0.02 98.45 3.99 5.11 1.46 75.40 0.09 0.04 0.77 0.06 13.05 0.02 100.00
Lipari 4.24 5.05 1.45 73.20 0.10 0.05 0.76 0.02 12.92 0.02 97.80 4.34 5.16 1.48 74.84 0.10 0.05 0.77 0.02 13.21 0.02 100.00
mean 3.86 5.09 1.56 73.79 0.08 0.03 0.75 0.07 13.02 0.01 98.27 3.93 5.17 1.59 75.09 0.08 0.03 0.76 0.07 13.25 0.01 100.00

Standard deviation of measurements [wt%] 0.16 0.10 0.11 0.76 0.02 0.02 0.02 0.04 0.20 0.02 0.91 0.16 0.10 0.11 0.29 0.02 0.02 0.03 0.04 0.18 0.02
STD [%] 4.23 2.06 7.10 1.03 24.03 55.92 3.21 56.31 1.55 128.00 0.92 4.16 1.93 6.95 0.39 24.06 55.93 3.30 56.35 1.34 127.96
Error reference value [wt%] -0.07 -0.02 0.05 -0.56 -0.02 -0.02 0.01 0.00 0.17 0.00 -0.71 -0.04 0.01 0.07 -0.03 -0.02 -0.02 0.01 0.00 0.27 0.00
Error [%] -1.73 -0.49 3.57 -0.75 -17.47 -33.56 1.20 -2.79 1.34 24.74 -0.72 -1.02 0.23 4.32 -0.03 -16.88 -33.06 1.94 -2.08 2.07 25.60
*Obsidian from Lipari, Cannetto Lami lava; Reference data: Hunt and Hill, 2001,Tephrological implications of beam size— sample-size effects in electron microprobe analysis of glass shards. J Quat Sci, 16 (2), 105–117



analyse dates Comment     Na2O     K2O      FeOtot      SiO2     TiO2     MgO      CaO      MnO      Al2O3    P2O5    Total     Na2O     K2O      FeOtot      SiO2     TiO2     MgO      CaO      MnO      Al2O3    P2O5    Total  
VGA Lit* 2.66 0.82 13.3 50.94 4.06 5.08 9.3 0.15 12.49 0.38 99.39 2.68 0.83 13.38 51.25 4.08 5.11 9.36 0.15 12.57 0.38 100.00

050114 VGA99 2.85 0.81 12.86 49.09 4.09 4.97 9.23 0.21 12.27 0.41 96.79 2.94 0.84 13.29 50.72 4.23 5.13 9.54 0.22 12.68 0.42 100.00
VGA99 2.76 0.80 13.66 50.40 4.09 4.98 9.05 0.14 12.40 0.36 98.64 2.80 0.81 13.85 51.10 4.15 5.05 9.18 0.14 12.57 0.36 100.00
VGA99 2.85 0.79 13.25 50.63 4.08 5.04 9.12 0.19 12.40 0.37 98.72 2.89 0.80 13.42 51.29 4.13 5.11 9.24 0.19 12.56 0.37 100.00
VGA99 2.87 0.81 13.04 50.50 4.16 4.84 9.26 0.10 12.56 0.37 98.51 2.91 0.82 13.24 51.26 4.22 4.91 9.40 0.10 12.75 0.38 100.00
VGA99 2.83 0.80 13.11 50.44 4.15 4.90 9.17 0.20 12.18 0.41 98.19 2.88 0.82 13.35 51.37 4.23 4.99 9.34 0.20 12.40 0.42 100.00
VGA99 2.77 0.80 13.23 50.93 4.10 4.92 9.25 0.21 12.34 0.35 98.90 2.80 0.81 13.38 51.50 4.15 4.97 9.35 0.21 12.48 0.35 100.00
VGA99 2.85 0.79 12.96 51.14 4.11 4.90 9.18 0.14 12.26 0.39 98.73 2.89 0.81 13.13 51.80 4.16 4.96 9.30 0.15 12.42 0.40 100.00

250213 VGA99 2.89 0.80 13.00 50.50 4.03 4.88 9.30 0.17 12.49 0.38 98.44 2.94 0.81 13.21 51.30 4.09 4.96 9.45 0.17 12.69 0.39 100.00
VGA99 2.79 0.80 13.03 50.67 4.14 4.90 9.41 0.32 12.36 0.36 98.78 2.82 0.81 13.19 51.30 4.19 4.96 9.53 0.32 12.51 0.37 100.00
VGA99 2.87 0.80 13.03 50.55 4.12 4.87 9.35 0.22 12.38 0.40 98.59 2.91 0.81 13.22 51.27 4.18 4.94 9.48 0.22 12.56 0.40 100.00
VGA99 2.74 0.81 13.19 50.14 4.12 4.84 9.27 0.10 12.36 0.38 97.96 2.80 0.83 13.46 51.18 4.21 4.94 9.46 0.10 12.62 0.39 100.00
VGA99 2.68 0.81 13.09 49.99 4.05 4.96 9.31 0.25 12.32 0.32 97.78 2.74 0.83 13.39 51.13 4.14 5.07 9.52 0.25 12.60 0.33 100.00
VGA99 2.90 0.80 13.10 50.65 4.08 4.86 9.38 0.27 12.37 0.39 98.79 2.94 0.81 13.26 51.27 4.13 4.92 9.49 0.27 12.52 0.40 100.00
VGA99 2.71 0.82 13.17 50.55 4.06 4.80 9.31 0.10 12.39 0.34 98.25 2.76 0.84 13.40 51.45 4.13 4.89 9.48 0.10 12.61 0.34 100.00
VGA99 2.84 0.83 13.20 50.59 4.08 4.85 9.32 0.23 12.07 0.36 98.37 2.89 0.84 13.42 51.43 4.15 4.93 9.47 0.23 12.27 0.37 100.00
VGA99 2.73 0.81 13.00 49.59 4.03 4.81 9.28 0.17 11.88 0.35 96.65 2.82 0.84 13.45 51.31 4.17 4.98 9.60 0.17 12.29 0.36 100.00
VGA99 2.75 0.82 13.24 49.86 4.07 5.04 9.30 0.23 11.65 0.35 97.32 2.83 0.85 13.60 51.23 4.18 5.18 9.56 0.24 11.97 0.36 100.00
VGA99 2.57 0.82 12.95 50.61 4.09 4.82 9.33 0.23 12.18 0.39 97.99 2.62 0.84 13.22 51.65 4.17 4.92 9.52 0.23 12.43 0.40 100.00
VGA99 2.87 0.79 13.21 50.65 4.06 4.90 9.45 0.14 12.11 0.39 98.57 2.91 0.80 13.40 51.38 4.12 4.97 9.59 0.14 12.29 0.40 100.00
VGA99 2.85 0.79 13.20 50.71 4.18 4.95 9.31 0.20 12.08 0.40 98.67 2.89 0.80 13.38 51.39 4.24 5.02 9.44 0.20 12.24 0.40 100.00
VGA99 2.84 0.81 12.64 50.30 4.12 4.91 9.37 0.18 12.21 0.35 97.73 2.91 0.83 12.93 51.47 4.22 5.02 9.59 0.18 12.49 0.36 100.00

220213 VGA99 2.75 0.80 12.89 50.51 4.10 4.81 9.38 0.14 12.13 0.33 97.85 2.81 0.82 13.17 51.62 4.19 4.92 9.59 0.15 12.40 0.34 100.00
VGA99 2.66 0.80 13.02 50.63 4.12 4.84 9.28 0.25 12.57 0.38 98.54 2.70 0.81 13.21 51.38 4.18 4.91 9.42 0.25 12.76 0.38 100.00
VGA99 2.69 0.81 12.51 50.84 4.14 4.87 9.37 0.20 12.40 0.39 98.21 2.74 0.82 12.74 51.76 4.22 4.96 9.54 0.20 12.63 0.40 100.00
VGA99 2.76 0.82 13.21 50.91 4.17 4.89 9.24 0.20 12.38 0.35 98.94 2.79 0.83 13.35 51.46 4.21 4.94 9.34 0.21 12.51 0.35 100.00
VGA99 2.82 0.80 12.62 50.68 4.12 4.80 9.31 0.15 12.09 0.39 97.78 2.88 0.82 12.91 51.83 4.21 4.91 9.52 0.15 12.36 0.39 100.00
VGA99 2.78 0.79 13.12 50.93 4.13 4.77 9.50 0.21 12.53 0.36 99.12 2.80 0.79 13.24 51.38 4.17 4.81 9.58 0.21 12.64 0.36 100.00
VGA99 2.68 0.81 12.80 50.20 4.12 4.89 9.34 0.21 12.41 0.35 97.80 2.74 0.82 13.09 51.33 4.21 5.00 9.55 0.21 12.69 0.36 100.00
VGA99 2.80 0.81 13.22 50.24 4.03 4.91 9.39 0.15 12.02 0.33 97.91 2.86 0.83 13.50 51.31 4.12 5.01 9.59 0.16 12.28 0.34 100.00
VGA99 2.78 0.81 12.84 50.16 4.05 4.79 9.36 0.17 11.98 0.42 97.35 2.86 0.83 13.19 51.52 4.16 4.92 9.61 0.17 12.31 0.43 100.00
VGA99 2.75 0.82 13.08 49.61 4.06 4.97 9.33 0.24 11.94 0.37 97.16 2.83 0.85 13.46 51.06 4.18 5.12 9.60 0.24 12.29 0.38 100.00
VGA99 2.82 0.80 13.33 50.33 4.04 4.84 9.31 0.28 11.89 0.35 98.00 2.88 0.82 13.60 51.36 4.12 4.94 9.50 0.29 12.13 0.36 100.00
VGA99 2.56 0.77 12.99 50.29 4.08 4.87 9.36 0.20 12.01 0.35 97.48 2.63 0.79 13.33 51.59 4.19 5.00 9.60 0.21 12.32 0.36 100.00
VGA99 2.72 0.82 13.15 50.50 4.12 4.96 9.21 0.20 12.12 0.33 98.12 2.77 0.84 13.40 51.47 4.20 5.05 9.39 0.20 12.35 0.33 100.00
VGA99 2.84 0.76 12.67 50.16 4.09 4.93 9.47 0.27 11.87 0.35 97.41 2.92 0.78 13.01 51.49 4.20 5.06 9.72 0.28 12.19 0.36 100.00
VGA99 2.65 0.80 13.26 50.31 4.14 4.83 9.29 0.21 11.99 0.40 97.88 2.71 0.82 13.55 51.40 4.23 4.93 9.49 0.22 12.25 0.41 100.00
VGA99 2.70 0.79 13.00 50.98 4.08 4.77 9.40 0.11 12.04 0.35 98.22 2.75 0.81 13.24 51.90 4.15 4.86 9.57 0.11 12.26 0.35 100.00
VGA99 2.80 0.80 12.58 49.52 4.08 4.90 9.45 0.15 12.01 0.40 96.69 2.90 0.83 13.01 51.22 4.22 5.07 9.77 0.16 12.42 0.41 100.00
VGA99 2.78 0.80 13.23 50.13 4.10 4.89 9.45 0.12 12.16 0.38 98.04 2.84 0.81 13.49 51.13 4.18 4.99 9.64 0.12 12.40 0.39 100.00
VGA99 2.76 0.81 12.73 50.35 4.08 4.82 9.45 0.23 12.23 0.34 97.81 2.82 0.83 13.01 51.48 4.17 4.93 9.66 0.24 12.50 0.35 100.00
VGA99 2.93 0.79 12.92 49.27 4.10 4.90 9.31 0.19 12.33 0.41 97.14 3.02 0.82 13.30 50.72 4.22 5.04 9.58 0.19 12.69 0.42 100.00
VGA99 2.94 0.79 13.47 50.03 4.09 4.86 9.48 0.18 12.06 0.38 98.28 2.99 0.80 13.71 50.91 4.16 4.95 9.65 0.18 12.27 0.39 100.00
VGA99 2.73 0.82 12.66 50.44 4.15 4.92 9.34 0.20 12.23 0.41 97.90 2.79 0.84 12.93 51.52 4.24 5.03 9.54 0.21 12.49 0.41 100.00
VGA99 2.93 0.81 12.59 49.58 4.04 5.01 9.50 0.28 12.10 0.38 97.22 3.01 0.83 12.95 51.00 4.16 5.15 9.77 0.29 12.45 0.39 100.00
VGA99 2.83 0.83 13.30 48.95 4.03 5.06 9.51 0.29 12.11 0.36 97.27 2.91 0.86 13.67 50.32 4.14 5.20 9.78 0.30 12.45 0.37 100.00
VGA99 2.92 0.82 13.17 49.10 4.08 4.92 9.33 0.25 11.88 0.38 96.86 3.01 0.85 13.60 50.69 4.21 5.08 9.63 0.26 12.27 0.40 100.00
VGA99 2.78 0.82 12.66 50.42 4.11 4.81 9.29 0.21 12.31 0.44 97.85 2.84 0.83 12.94 51.53 4.20 4.92 9.49 0.22 12.58 0.45 100.00
VGA99 2.52 0.84 13.12 50.48 4.05 4.78 9.36 0.18 11.96 0.36 97.65 2.58 0.86 13.44 51.70 4.15 4.90 9.59 0.18 12.25 0.37 100.00
VGA99 2.74 0.83 13.25 49.94 4.10 4.93 9.36 0.14 12.15 0.30 97.74 2.80 0.85 13.56 51.10 4.20 5.04 9.58 0.14 12.43 0.31 100.00
VGA99 2.72 0.84 12.59 50.20 4.06 4.82 9.35 0.19 11.91 0.38 97.06 2.80 0.87 12.97 51.72 4.18 4.97 9.63 0.19 12.27 0.39 100.00
VGA99 2.74 0.83 12.74 48.98 4.06 4.82 9.29 0.16 11.89 0.39 95.90 2.86 0.86 13.28 51.07 4.23 5.03 9.69 0.17 12.40 0.41 100.00

230213 VGA99 2.97 0.82 13.61 50.64 4.04 5.05 9.27 0.25 12.28 0.40 99.34 2.99 0.83 13.70 50.98 4.07 5.08 9.33 0.25 12.36 0.41 100.00
VGA99 2.95 0.83 13.67 50.18 4.04 4.94 9.19 0.24 12.20 0.38 98.63 2.99 0.84 13.86 50.88 4.10 5.01 9.32 0.25 12.37 0.39 100.00
VGA99 2.85 0.82 13.53 49.58 4.02 4.92 9.21 0.28 12.05 0.40 97.65 2.92 0.84 13.86 50.77 4.12 5.04 9.43 0.29 12.34 0.41 100.00
VGA99 2.81 0.85 13.53 49.48 4.01 5.07 9.21 0.14 12.20 0.38 97.68 2.88 0.87 13.85 50.66 4.11 5.19 9.43 0.14 12.49 0.39 100.00
VGA99 2.85 0.84 13.85 49.99 4.03 5.27 9.35 0.17 12.25 0.43 99.04 2.88 0.85 13.98 50.48 4.07 5.32 9.44 0.17 12.37 0.44 100.00
VGA99 2.88 0.84 13.72 49.64 4.13 5.00 9.39 0.20 12.69 0.37 98.86 2.91 0.85 13.88 50.21 4.18 5.06 9.50 0.21 12.84 0.37 100.00
VGA99 2.94 0.85 13.80 50.59 3.99 5.12 9.41 0.11 12.28 0.41 99.50 2.95 0.85 13.87 50.85 4.01 5.15 9.46 0.11 12.34 0.41 100.00
VGA99 2.87 0.86 13.91 50.61 4.07 5.22 9.45 0.23 12.38 0.41 100.01 2.87 0.86 13.91 50.60 4.07 5.22 9.45 0.23 12.38 0.41 100.00
VGA99 2.80 0.82 13.34 48.50 4.07 5.15 9.37 0.27 12.46 0.35 97.13 2.88 0.85 13.73 49.93 4.19 5.30 9.65 0.28 12.83 0.36 100.00
VGA99 2.82 0.85 13.74 48.95 4.08 5.24 9.25 0.24 12.39 0.33 97.89 2.88 0.87 14.04 50.01 4.17 5.35 9.45 0.24 12.66 0.34 100.00
VGA99 3.00 0.84 13.88 48.23 4.09 5.14 9.40 0.24 12.37 0.45 97.64 3.07 0.86 14.22 49.40 4.19 5.26 9.63 0.24 12.67 0.46 100.00
VGA99 2.91 0.83 13.88 48.35 4.09 5.12 9.33 0.22 12.26 0.39 97.37 2.99 0.85 14.25 49.66 4.20 5.26 9.58 0.22 12.59 0.40 100.00
VGA99 2.83 0.83 13.61 48.34 4.04 5.09 9.32 0.15 12.33 0.39 96.94 2.92 0.86 14.04 49.87 4.17 5.25 9.61 0.15 12.72 0.41 100.00
VGA99 3.05 0.83 13.85 48.49 4.00 5.08 9.38 0.16 12.18 0.31 97.32 3.13 0.85 14.23 49.83 4.11 5.22 9.64 0.16 12.52 0.32 100.00

240213 VGA99 2.89 0.84 13.34 50.60 3.99 5.16 9.11 0.21 12.42 0.42 98.97 2.92 0.85 13.48 51.12 4.03 5.21 9.20 0.21 12.55 0.43 100.00
VGA99 2.83 0.83 13.82 50.73 3.98 5.10 9.26 0.21 12.32 0.38 99.46 2.85 0.83 13.90 51.01 4.00 5.13 9.31 0.21 12.39 0.38 100.00
VGA99 2.67 0.82 13.23 50.69 4.05 5.07 9.28 0.27 12.33 0.39 98.81 2.70 0.83 13.39 51.30 4.10 5.13 9.39 0.27 12.48 0.40 100.00
VGA99 2.82 0.84 13.80 51.04 4.00 5.10 9.28 0.20 12.42 0.36 99.86 2.82 0.84 13.82 51.11 4.01 5.11 9.29 0.20 12.44 0.36 100.00
VGA99 2.78 0.83 13.35 51.00 4.00 5.07 9.17 0.21 12.25 0.34 99.00 2.81 0.84 13.48 51.52 4.04 5.12 9.26 0.21 12.37 0.35 100.00
VGA99 2.88 0.83 13.81 51.39 4.01 5.02 9.36 0.15 12.66 0.40 100.50 2.87 0.82 13.74 51.13 3.99 4.99 9.31 0.15 12.60 0.40 100.00
VGA99 2.92 0.86 13.14 51.59 4.09 5.14 9.32 0.24 12.42 0.38 100.09 2.92 0.86 13.13 51.54 4.09 5.14 9.31 0.24 12.41 0.38 100.00
VGA99 2.80 0.83 13.73 51.38 4.07 5.16 9.34 0.19 12.50 0.37 100.38 2.79 0.83 13.68 51.19 4.05 5.14 9.30 0.19 12.45 0.37 100.00
VGA99 2.79 0.86 13.77 50.67 4.10 5.11 9.26 0.14 12.40 0.39 99.50 2.80 0.87 13.84 50.93 4.12 5.14 9.31 0.14 12.46 0.39 100.00
VGA99 2.86 0.84 13.75 51.12 4.02 5.03 9.33 0.15 12.55 0.43 100.08 2.86 0.84 13.74 51.08 4.02 5.03 9.32 0.15 12.54 0.43 100.00
VGA99 2.91 0.86 13.78 50.89 4.02 5.18 9.42 0.15 12.40 0.39 100.01 2.91 0.86 13.78 50.89 4.02 5.18 9.42 0.15 12.40 0.39 100.00
VGA99 2.93 0.86 13.53 49.67 4.05 5.19 9.43 0.19 12.61 0.39 98.86 2.96 0.87 13.69 50.24 4.10 5.25 9.54 0.20 12.76 0.40 100.00
VGA99 2.85 0.83 14.21 50.06 4.04 5.18 9.25 0.20 12.64 0.37 99.63 2.86 0.84 14.26 50.24 4.05 5.20 9.28 0.20 12.69 0.37 100.00
VGA99 2.90 0.85 13.90 49.77 4.00 4.98 9.30 0.25 12.52 0.41 98.88 2.93 0.86 14.06 50.33 4.05 5.04 9.40 0.25 12.66 0.41 100.00
VGA99 2.65 0.82 13.75 49.58 4.08 5.08 9.31 0.18 12.56 0.40 98.41 2.69 0.83 13.97 50.38 4.15 5.16 9.46 0.18 12.76 0.41 100.00
VGA99 2.83 0.86 13.37 49.89 4.03 5.15 9.21 0.18 12.51 0.38 98.40 2.88 0.87 13.59 50.70 4.10 5.23 9.36 0.18 12.71 0.38 100.00
VGA99 2.74 0.83 13.91 51.39 3.99 5.01 9.34 0.25 12.44 0.45 100.35 2.73 0.83 13.86 51.21 3.98 4.99 9.31 0.25 12.40 0.45 100.00
VGA99 2.91 0.86 13.71 50.92 4.08 5.22 9.34 0.12 12.38 0.45 99.99 2.91 0.86 13.71 50.93 4.08 5.22 9.34 0.12 12.38 0.45 100.00
VGA99 2.88 0.85 13.53 50.84 4.06 5.09 9.38 0.21 12.35 0.43 99.62 2.89 0.85 13.58 51.03 4.08 5.11 9.42 0.21 12.40 0.43 100.00
VGA99 2.96 0.85 13.83 50.41 4.05 5.18 9.46 0.22 12.27 0.43 99.66 2.97 0.85 13.88 50.58 4.06 5.20 9.49 0.22 12.31 0.43 100.00
VGA99 2.94 0.85 13.73 51.00 4.03 5.14 9.36 0.14 12.51 0.42 100.12 2.94 0.85 13.71 50.94 4.03 5.13 9.35 0.14 12.50 0.42 100.00
VGA99 2.79 0.86 13.83 50.67 4.04 5.10 9.38 0.21 12.42 0.41 99.71 2.80 0.86 13.87 50.82 4.05 5.12 9.41 0.21 12.46 0.41 100.00
VGA99 2.85 0.84 13.83 50.72 4.09 5.08 9.30 0.18 12.14 0.36 99.39 2.87 0.85 13.91 51.03 4.11 5.11 9.36 0.18 12.21 0.36 100.00
VGA99 2.85 0.86 13.74 50.08 4.09 5.08 9.38 0.23 12.00 0.37 98.68 2.89 0.87 13.92 50.75 4.14 5.15 9.51 0.23 12.16 0.37 100.00
VGA99 2.89 0.86 13.78 50.14 3.99 5.11 9.30 0.23 12.34 0.36 99.00 2.92 0.87 13.92 50.65 4.03 5.16 9.39 0.23 12.46 0.36 100.00
VGA99 3.03 0.85 13.41 50.82 4.05 5.21 9.32 0.15 12.19 0.34 99.37 3.05 0.86 13.49 51.14 4.08 5.24 9.38 0.16 12.27 0.34 100.00
VGA99 2.96 0.84 13.77 50.24 4.05 5.22 9.32 0.24 12.31 0.42 99.36 2.98 0.85 13.86 50.56 4.08 5.25 9.38 0.24 12.39 0.42 100.00
VGA99 2.94 0.87 13.88 50.49 4.04 5.18 9.37 0.15 12.42 0.37 99.71 2.95 0.87 13.92 50.64 4.05 5.19 9.40 0.15 12.46 0.37 100.00
VGA99 2.91 0.86 13.76 50.43 4.05 5.02 9.30 0.20 12.23 0.38 99.14 2.94 0.87 13.88 50.87 4.09 5.06 9.38 0.20 12.34 0.38 100.00
VGA99 2.77 0.87 13.92 50.97 4.10 5.08 9.30 0.24 12.50 0.38 100.13 2.77 0.87 13.90 50.90 4.09 5.07 9.29 0.24 12.48 0.38 100.00
VGA99 2.84 0.84 13.83 50.09 4.03 5.11 9.34 0.24 12.22 0.39 98.93 2.87 0.85 13.98 50.63 4.07 5.17 9.44 0.24 12.35 0.40 100.00
VGA99 2.90 0.87 13.65 49.94 4.10 5.15 9.36 0.23 12.35 0.37 98.92 2.93 0.88 13.80 50.49 4.14 5.21 9.46 0.23 12.48 0.37 100.00
VGA99 2.82 0.83 13.71 50.67 3.99 5.14 9.33 0.25 12.17 0.35 99.26 2.84 0.84 13.81 51.05 4.02 5.18 9.40 0.25 12.26 0.35 100.00
VGA99 2.90 0.84 13.56 50.03 4.04 5.15 9.36 0.14 12.48 0.46 98.97 2.93 0.85 13.70 50.55 4.08 5.20 9.46 0.15 12.61 0.47 100.00
VGA99 2.90 0.85 13.74 51.00 4.05 5.13 9.38 0.21 12.37 0.39 100.02 2.90 0.85 13.74 50.99 4.05 5.13 9.38 0.21 12.37 0.39 100.00
VGA99 2.76 0.85 13.56 50.22 4.06 5.00 9.35 0.22 12.47 0.38 98.87 2.79 0.86 13.71 50.79 4.11 5.06 9.46 0.22 12.61 0.38 100.00
VGA99 2.99 0.86 13.39 50.78 4.06 5.09 9.28 0.18 12.39 0.34 99.36 3.01 0.87 13.48 51.11 4.09 5.12 9.34 0.18 12.47 0.34 100.00
VGA99 2.94 0.85 13.97 50.91 4.03 5.19 9.27 0.21 12.29 0.46 100.12 2.94 0.85 13.95 50.85 4.03 5.18 9.26 0.21 12.28 0.46 100.00
VGA99 2.84 0.86 13.50 50.75 4.04 5.22 9.33 0.11 12.42 0.42 99.50 2.85 0.87 13.57 51.01 4.06 5.25 9.38 0.12 12.48 0.42 100.00
VGA99 2.79 0.85 13.76 51.04 4.03 5.09 9.30 0.23 12.35 0.34 99.77 2.80 0.85 13.79 51.16 4.04 5.10 9.32 0.23 12.38 0.34 100.00
VGA99 2.83 0.84 13.71 51.34 4.05 5.30 9.31 0.20 12.46 0.35 100.39 2.82 0.84 13.66 51.14 4.03 5.28 9.27 0.20 12.41 0.35 100.00
VGA99 2.96 0.85 13.49 51.14 4.06 5.07 9.27 0.14 12.34 0.41 99.72 2.97 0.85 13.53 51.29 4.07 5.08 9.30 0.14 12.38 0.41 100.00
VGA99 2.80 0.86 13.78 49.78 4.07 5.22 9.35 0.25 12.28 0.42 98.80 2.83 0.87 13.95 50.38 4.12 5.28 9.46 0.25 12.43 0.42 100.00
VGA99 2.96 0.84 13.36 49.78 4.07 5.07 9.40 0.22 12.23 0.42 98.36 3.01 0.86 13.58 50.61 4.14 5.15 9.56 0.22 12.43 0.43 100.00
VGA99 2.92 0.85 13.52 50.76 4.03 5.00 9.38 0.25 12.26 0.34 99.31 2.94 0.86 13.61 51.11 4.06 5.03 9.45 0.25 12.35 0.34 100.00
VGA99 3.01 0.82 13.72 50.87 4.00 5.19 9.37 0.17 12.59 0.44 100.18 3.00 0.82 13.69 50.78 3.99 5.18 9.35 0.17 12.57 0.44 100.00

150213 VGA99 2.88 0.85 13.53 50.84 4.06 5.09 9.38 0.21 12.35 0.43 99.62 2.89 0.85 13.58 51.03 4.08 5.11 9.42 0.21 12.40 0.43 100.00
VGA99 2.96 0.85 13.83 50.41 4.05 5.18 9.46 0.22 12.27 0.43 99.66 2.97 0.85 13.88 50.58 4.06 5.20 9.49 0.22 12.31 0.43 100.00
VGA99 2.94 0.85 13.73 51.00 4.03 5.14 9.36 0.14 12.51 0.42 100.12 2.94 0.85 13.71 50.94 4.03 5.13 9.35 0.14 12.50 0.42 100.00
VGA99 2.79 0.86 13.83 50.67 4.04 5.10 9.38 0.21 12.42 0.41 99.71 2.80 0.86 13.87 50.82 4.05 5.12 9.41 0.21 12.46 0.41 100.00
VGA99 2.85 0.84 13.83 50.72 4.09 5.08 9.30 0.18 12.14 0.36 99.39 2.87 0.85 13.91 51.03 4.11 5.11 9.36 0.18 12.21 0.36 100.00
VGA99 2.85 0.86 13.74 50.08 4.09 5.08 9.38 0.23 12.00 0.37 98.68 2.89 0.87 13.92 50.75 4.14 5.15 9.51 0.23 12.16 0.37 100.00
VGA99 2.89 0.86 13.78 50.14 3.99 5.11 9.30 0.23 12.34 0.36 99.00 2.92 0.87 13.92 50.65 4.03 5.16 9.39 0.23 12.46 0.36 100.00
VGA99 3.03 0.85 13.41 50.82 4.05 5.21 9.32 0.15 12.19 0.34 99.37 3.05 0.86 13.49 51.14 4.08 5.24 9.38 0.16 12.27 0.34 100.00
VGA99 2.96 0.84 13.77 50.24 4.05 5.22 9.32 0.24 12.31 0.42 99.36 2.98 0.85 13.86 50.56 4.08 5.25 9.38 0.24 12.39 0.42 100.00
VGA99 2.94 0.87 13.88 50.49 4.04 5.18 9.37 0.15 12.42 0.37 99.71 2.95 0.87 13.92 50.64 4.05 5.19 9.40 0.15 12.46 0.37 100.00
VGA99 2.91 0.86 13.76 50.43 4.05 5.02 9.30 0.20 12.23 0.38 99.14 2.94 0.87 13.88 50.87 4.09 5.06 9.38 0.20 12.34 0.38 100.00
VGA99 2.77 0.87 13.92 50.97 4.10 5.08 9.30 0.24 12.50 0.38 100.13 2.77 0.87 13.90 50.90 4.09 5.07 9.29 0.24 12.48 0.38 100.00
VGA99 2.84 0.84 13.83 50.09 4.03 5.11 9.34 0.24 12.22 0.39 98.93 2.87 0.85 13.98 50.63 4.07 5.17 9.44 0.24 12.35 0.40 100.00
VGA99 2.90 0.87 13.65 49.94 4.10 5.15 9.36 0.23 12.35 0.37 98.92 2.93 0.88 13.80 50.49 4.14 5.21 9.46 0.23 12.48 0.37 100.00
VGA99 2.82 0.83 13.71 50.67 3.99 5.14 9.33 0.25 12.17 0.35 99.26 2.84 0.84 13.81 51.05 4.02 5.18 9.40 0.25 12.26 0.35 100.00
VGA99 2.90 0.84 13.56 50.03 4.04 5.15 9.36 0.14 12.48 0.46 98.97 2.93 0.85 13.70 50.55 4.08 5.20 9.46 0.15 12.61 0.47 100.00
VGA99 2.90 0.85 13.74 51.00 4.05 5.13 9.38 0.21 12.37 0.39 100.02 2.90 0.85 13.74 50.99 4.05 5.13 9.38 0.21 12.37 0.39 100.00
VGA99 2.76 0.85 13.56 50.22 4.06 5.00 9.35 0.22 12.47 0.38 98.87 2.79 0.86 13.71 50.79 4.11 5.06 9.46 0.22 12.61 0.38 100.00
VGA99 2.99 0.86 13.39 50.78 4.06 5.09 9.28 0.18 12.39 0.34 99.36 3.01 0.87 13.48 51.11 4.09 5.12 9.34 0.18 12.47 0.34 100.00
VGA99 2.94 0.85 13.97 50.91 4.03 5.19 9.27 0.21 12.29 0.46 100.12 2.94 0.85 13.95 50.85 4.03 5.18 9.26 0.21 12.28 0.46 100.00
VGA99 2.84 0.86 13.50 50.75 4.04 5.22 9.33 0.11 12.42 0.42 99.50 2.85 0.87 13.57 51.01 4.06 5.25 9.38 0.12 12.48 0.42 100.00
VGA99 2.79 0.85 13.76 51.04 4.03 5.09 9.30 0.23 12.35 0.34 99.77 2.80 0.85 13.79 51.16 4.04 5.10 9.32 0.23 12.38 0.34 100.00
VGA99 2.83 0.84 13.71 51.34 4.05 5.30 9.31 0.20 12.46 0.35 100.39 2.82 0.84 13.66 51.14 4.03 5.28 9.27 0.20 12.41 0.35 100.00
VGA99 2.96 0.85 13.49 51.14 4.06 5.07 9.27 0.14 12.34 0.41 99.72 2.97 0.85 13.53 51.29 4.07 5.08 9.30 0.14 12.38 0.41 100.00
VGA99 2.80 0.86 13.78 49.78 4.07 5.22 9.35 0.25 12.28 0.42 98.80 2.83 0.87 13.95 50.38 4.12 5.28 9.46 0.25 12.43 0.42 100.00
VGA99 2.96 0.84 13.36 49.78 4.07 5.07 9.40 0.22 12.23 0.42 98.36 3.01 0.86 13.58 50.61 4.14 5.15 9.56 0.22 12.43 0.43 100.00
VGA99 2.92 0.85 13.52 50.76 4.03 5.00 9.38 0.25 12.26 0.34 99.31 2.94 0.86 13.61 51.11 4.06 5.03 9.45 0.25 12.35 0.34 100.00
VGA99 3.01 0.82 13.72 50.87 4.00 5.19 9.37 0.17 12.59 0.44 100.18 3.00 0.82 13.69 50.78 3.99 5.18 9.35 0.17 12.57 0.44 100.00

021112 VGA99 2.90 0.87 13.57 51.20 4.07 5.17 9.24 0.11 12.27 0.38 99.78 2.91 0.87 13.60 51.31 4.08 5.18 9.26 0.11 12.30 0.38 100.00
mean 2.84 0.83 13.44 50.36 4.06 5.03 9.33 0.20 12.29 0.38 98.77 2.88 0.84 13.61 50.98 4.11 5.10 9.45 0.20 12.44 0.39 100.00

Standard deviation of measurements [wt%] 0.10 0.02 0.39 0.66 0.04 0.14 0.08 0.05 0.19 0.03 0.99 0.09 0.02 0.32 0.45 0.07 0.11 0.12 0.05 0.15 0.03
STD [%] 100.27 97.18 95.67 97.48 100.67 98.71 98.93 107.91 99.84 106.85 97.99 102.32 99.17 97.64 99.48 102.71 100.74 100.95 110.09 101.88 109.05
Error reference value [wt%] 0.18 0.01 0.14 -0.58 0.00 -0.05 0.03 0.05 -0.20 0.00 -0.62 0.20 0.02 0.23 -0.27 0.03 -0.01 0.09 0.05 -0.12 0.01
Error [%] 6.86 1.50 1.06 -1.14 0.07 -0.89 0.32 32.21 -1.60 0.93 -0.62 7.52 2.12 1.68 -0.52 0.71 -0.28 0.95 33.07 -0.99 1.55



Table DR6: Laser ablation ICP-MS monitor measurements done during measurements at GEOMAR
Rb	  µg/g Sr	  µg/g Y	  µg/g Zr	  µg/g Nb	  µg/g Cs	  µg/g Ba	  µg/g La	  µg/g Ce	  µg/g Pr	  µg/g Nd	  µg/g Sm	  µg/g Eu	  µg/g Gd	  µg/g Tb	  µg/g Dy	  µg/g Ho	  µg/g Er	  µg/g Tm	  µg/g Yb	  µg/g Lu	  µg/g Hf	  µg/g Ta	  µg/g Pb	  µg/g Th	  µg/g U	  µg/g

NIST612* 31.40 78.40 38.30 37.90 38.90 42.70 39.30 36.00 38.40 37.90 35.50 37.70 35.60 37.30 37.60 35.50 38.30 38.00 36.80 39.20 37.00 36.70 37.60 38.57 37.79 37.38
Stda	  1 30.7 75.2 35.5 35.2 38.7 43.7 39.0 35.0 37.4 37.7 35.2 37.7 32.7 35.0 34.7 33.9 34.4 33.7 32.2 33.1 32.0 33.0 33.2 33.6 33.1 36.0
error % -‐2.2 -‐4.1 -‐7.4 -‐7.0 -‐0.6 2.4 -‐0.8 -‐2.9 -‐2.7 -‐0.6 -‐0.9 -‐0.1 -‐8.2 -‐6.2 -‐7.7 -‐4.6 -‐10.2 -‐11.2 -‐12.6 -‐15.5 -‐13.5 -‐10.1 -‐11.8 -‐13.0 -‐12.3 -‐3.6
Stda	  2 33.8 88.2 47.3 43.5 43.6 46.7 41.2 41.8 40.5 41.1 35.4 42.9 40.0 40.6 44.1 39.2 43.5 43.9 42.2 43.3 41.1 40.6 41.7 40.8 41.1 37.4
error % 7.7 12.5 23.5 14.7 12.1 9.4 4.8 16.0 5.3 8.4 -‐0.3 13.9 12.2 8.8 17.2 10.3 13.6 15.6 14.6 10.6 11.0 10.7 10.9 5.8 8.9 0.2
Stda	  3 28.2 80.2 35.1 33.9 36.4 40.5 36.5 31.5 35.9 34.1 33.3 30.8 31.8 31.9 31.6 30.9 33.8 32.0 32.2 35.0 33.0 34.5 34.2 38.1 34.0 34.8
error % -‐10.2 2.3 -‐8.4 -‐10.6 -‐6.5 -‐5.2 -‐7.2 -‐12.4 -‐6.5 -‐10.1 -‐6.3 -‐18.4 -‐10.6 -‐14.4 -‐16.0 -‐13.0 -‐11.6 -‐15.7 -‐12.6 -‐10.6 -‐10.9 -‐6.1 -‐9.2 -‐1.3 -‐10.1 -‐7.0
Stda	  4 29.8 75.9 41.6 42.2 39.0 42.9 40.0 37.3 38.8 39.5 37.5 41.0 38.7 40.5 40.9 39.9 41.5 42.3 40.7 44.9 41.3 38.6 39.4 42.1 40.7 38.8
error % -‐5.1 -‐3.2 8.6 11.3 0.3 0.4 1.9 3.6 1.1 4.2 5.6 8.8 8.7 8.6 8.9 12.3 8.2 11.4 10.7 14.6 11.6 5.2 4.7 9.2 7.7 3.9
Stda	  5 38.9 78.7 37.4 38.2 39.9 42.3 41.2 36.0 40.5 38.2 36.9 36.1 37.2 35.8 38.1 35.6 39.8 36.8 38.3 39.9 39.3 39.3 40.3 40.3 39.9 38.8
error % 23.9 0.3 -‐2.4 0.7 2.6 -‐0.9 4.8 0.1 5.5 0.9 3.9 -‐4.2 4.6 -‐4.1 1.3 0.3 3.9 -‐3.2 4.1 1.8 6.2 7.0 7.1 4.5 5.5 3.9
Stda	  6 27.5 77.3 37.3 37.5 37.5 40.7 38.8 36.1 38.8 37.5 35.4 39.1 35.7 41.5 39.1 35.4 40.1 42.8 38.8 42.9 39.0 37.7 40.9 41.4 41.3 39.1
error % -‐12.4 -‐1.4 -‐2.6 -‐0.9 -‐3.7 -‐4.7 -‐1.2 0.4 1.0 -‐1.1 -‐0.2 3.8 0.2 11.2 4.0 -‐0.2 4.7 12.6 5.5 9.5 5.5 2.6 8.8 7.3 9.2 4.5
Stda7 37.0 95.3 45.2 45.8 47.3 40.6 44.6 42.5 37.1 43.1 40.6 44.9 40.3 43.6 45.5 42.0 45.1 45.7 44.5 46.8 44.0 46.3 45.4 44.6 44.6 37.2
error % 17.9 21.6 18.0 20.7 21.5 -‐4.9 13.5 17.9 -‐3.4 13.7 14.5 19.2 13.2 16.8 21.1 18.2 17.8 20.4 21.0 19.3 19.0 26.2 20.7 15.6 18.1 -‐0.4
Stda	  8 31.2 89.6 45.5 44.0 44.5 46.3 42.1 40.8 40.8 42.8 41.0 41.2 40.8 43.6 42.7 42.3 43.8 43.7 43.7 45.5 43.7 42.0 43.3 43.8 42.8 36.6
error % -‐0.6 14.3 18.8 16.2 14.4 8.3 7.1 13.5 6.2 12.8 15.4 9.2 14.5 17.0 13.6 19.1 14.4 14.9 18.6 16.0 18.1 14.4 15.2 13.6 13.3 -‐2.1

Rb	  µg/g Sr	  µg/g Y	  µg/g Zr	  µg/g Nb	  µg/g Cs	  µg/g Ba	  µg/g La	  µg/g Ce	  µg/g Pr	  µg/g Nd	  µg/g Sm	  µg/g Eu	  µg/g Gd	  µg/g Tb	  µg/g Dy	  µg/g Ho	  µg/g Er	  µg/g Tm	  µg/g Yb	  µg/g Lu	  µg/g Hf	  µg/g Ta	  µg/g Pb	  µg/g Th	  µg/g U	  µg/g
NIST610_611* 421.22 508.53 467.63 445.22 456.62 368.34 435.26 442.52 447.96 445.86 430.80 446.94 449.69 447.31 444.80 435.83 448.94 445.77 437.01 453.31 438.41 425.41 453.66 418.01 460.94 458.57
Stda	  1 381.7 469.0 457.8 442.7 434.0 356.7 430.5 436.6 446.1 438.0 421.4 439.9 428.4 427.4 425.5 429.6 431.1 429.0 422.0 433.6 428.3 400.8 433.7 394.3 467.1 467.0
error % -‐9.4 -‐7.8 -‐2.1 -‐0.6 -‐5.0 -‐3.2 -‐1.1 -‐1.3 -‐0.4 -‐1.8 -‐2.2 -‐1.6 -‐4.7 -‐4.4 -‐4.3 -‐1.4 -‐4.0 -‐3.8 -‐3.4 -‐4.3 -‐2.3 -‐5.8 -‐4.4 -‐5.7 1.3 1.8
Stda	  2 426.2 505.6 449.7 446.7 455.4 370.4 397.7 452.2 460.7 451.8 438.3 477.7 459.4 450.7 446.3 454.0 459.0 452.2 442.6 452.6 436.3 443.6 462.7 434.8 479.3 493.8
error % 1.2 -‐0.6 -‐3.8 0.3 -‐0.3 0.6 -‐8.6 2.2 2.8 1.3 1.7 6.9 2.2 0.8 0.3 4.2 2.2 1.4 1.3 -‐0.2 -‐0.5 4.3 2.0 4.0 4.0 7.7
Stda	  3 417.9 524.7 468.7 445.2 458.9 375.1 464.5 459.7 460.9 460.7 445.6 463.5 468.6 472.9 464.2 447.7 465.5 460.2 443.8 465.6 447.9 434.6 468.8 430.3 485.3 501.4
error % -‐0.8 3.2 0.2 0.0 0.5 1.8 6.7 3.9 2.9 3.3 3.4 3.7 4.2 5.7 4.4 2.7 3.7 3.2 1.6 2.7 2.2 2.2 3.3 2.9 5.3 9.3
Stda	  4 435.9 520.9 498.6 453.3 473.9 369.1 499.2 457.2 444.6 452.0 441.2 434.1 457.0 447.7 458.5 454.3 448.6 456.0 453.9 473.0 452.5 433.7 459.3 433.7 465.4 448.3
error % 3.5 2.4 6.6 1.8 3.8 0.2 14.7 3.3 -‐0.7 1.4 2.4 -‐2.9 1.6 0.1 3.1 4.2 -‐0.1 2.3 3.9 4.3 3.2 1.9 1.2 3.8 1.0 -‐2.2
Stda	  5 435.7 513.1 470.0 445.4 465.0 373.1 414.3 431.2 442.7 440.8 419.6 426.7 438.3 455.7 441.0 416.0 445.8 433.6 436.4 455.9 434.9 434.9 450.8 402.6 436.3 435.4
error % 3.4 0.9 0.5 0.0 1.8 1.3 -‐4.8 -‐2.6 -‐1.2 -‐1.1 -‐2.6 -‐4.5 -‐2.5 1.9 -‐0.8 -‐4.5 -‐0.7 -‐2.7 -‐0.1 0.6 -‐0.8 2.2 -‐0.6 -‐3.7 -‐5.3 -‐5.1
Stda	  6 457.6 550.2 485.0 462.9 478.1 387.6 435.1 442.0 458.6 454.6 441.9 466.2 467.8 454.4 456.7 436.3 468.6 467.9 444.6 461.8 453.7 426.9 473.6 441.5 453.5 444.3
error % 8.6 8.2 3.7 4.0 4.7 5.2 0.0 -‐0.1 2.4 2.0 2.6 4.3 4.0 1.6 2.7 0.1 4.4 5.0 1.7 1.9 3.5 0.4 4.4 5.6 -‐1.6 -‐3.1
Stda7 388.5 469.8 407.5 420.8 417.6 358.4 419.4 422.2 434.4 429.2 404.4 426.3 416.8 409.4 407.6 399.9 405.6 395.1 388.5 396.0 382.6 374.1 400.2 346.5 396.9 418.7
error % -‐7.8 -‐7.6 -‐12.8 -‐5.5 -‐8.5 -‐2.7 -‐3.6 -‐4.6 -‐3.0 -‐3.7 -‐6.1 -‐4.6 -‐7.3 -‐8.5 -‐8.4 -‐8.3 -‐9.6 -‐11.4 -‐11.1 -‐12.6 -‐12.7 -‐12.1 -‐11.8 -‐17.1 -‐13.9 -‐8.7
Stda	  8 404.7 485.6 445.6 416.4 441.3 388.0 448.7 459.9 457.0 463.6 447.7 458.4 469.0 456.7 446.6 442.5 449.5 454.8 451.2 461.0 435.8 423.5 435.7 403.9 450.0 480.4
error % -‐3.9 -‐4.5 -‐4.7 -‐6.5 -‐3.4 5.3 3.1 3.9 2.0 4.0 3.9 2.6 4.3 2.1 0.4 1.5 0.1 2.0 3.2 1.7 -‐0.6 -‐0.4 -‐4.0 -‐3.4 -‐2.4 4.8
Stda	  9 423.2 498.2 439.9 434.1 443.9 410.2 463.2 485.9 507.4 490.1 468.7 490.6 495.1 488.8 489.4 463.8 494.8 476.6 467.5 484.4 462.7 458.9 480.2 456.4 497.7 521.9
error % 0.5 -‐2.0 -‐5.9 -‐2.5 -‐2.8 11.4 6.4 9.8 13.3 9.9 8.8 9.8 10.1 9.3 10.0 6.4 10.2 6.9 7.0 6.9 5.5 7.9 5.8 9.2 8.0 13.8
Stda	  10 429.6 511.7 471.0 444.9 462.2 349.2 428.6 414.3 435.6 420.6 413.1 433.3 433.9 435.4 425.4 423.0 417.4 439.1 420.7 434.1 437.8 429.1 465.4 442.1 461.8 458.4
error % 2.0 0.6 0.7 -‐0.1 1.2 -‐5.2 -‐1.5 -‐6.4 -‐2.8 -‐5.7 -‐4.1 -‐3.1 -‐3.5 -‐2.7 -‐4.4 -‐2.9 -‐7.0 -‐1.5 -‐3.7 -‐4.2 -‐0.1 0.9 2.6 5.8 0.2 0.0
Stda	  11 433.0 529.5 503.3 481.2 491.1 356.6 428.8 428.0 427.5 443.8 421.9 443.3 442.8 446.3 459.3 440.1 468.6 449.5 453.6 476.3 468.5 450.4 473.9 429.8 487.1 445.5
error % 2.8 4.1 7.6 8.1 7.5 -‐3.2 -‐1.5 -‐3.3 -‐4.6 -‐0.5 -‐2.1 -‐0.8 -‐1.5 -‐0.2 3.3 1.0 4.4 0.8 3.8 5.1 6.9 5.9 4.5 2.8 5.7 -‐2.8
Stda	  12 455.1 559.4 545.8 484.8 492.6 361.4 436.6 456.3 441.1 446.7 443.6 446.5 457.7 466.4 463.6 463.1 481.1 479.9 462.4 489.1 467.6 441.2 487.5 444.5 498.3 450.2
error % 8.0 10.0 16.7 8.9 7.9 -‐1.9 0.3 3.1 -‐1.5 0.2 3.0 -‐0.1 1.8 4.3 4.2 6.2 7.2 7.7 5.8 7.9 6.7 3.7 7.5 6.3 8.1 -‐1.8
Stda	  13 420.5 507.4 464.3 457.8 456.9 386.2 460.3 449.3 476.6 464.1 431.8 466.8 465.2 462.9 468.7 458.5 462.7 455.3 457.2 478.1 450.7 450.7 462.7 432.3 492.2 499.4
error % -‐0.2 -‐0.2 -‐0.7 2.8 0.1 4.9 5.8 1.5 6.4 4.1 0.2 4.4 3.4 3.5 5.4 5.2 3.1 2.1 4.6 5.5 2.8 5.9 2.0 3.4 6.8 8.9
Stda	  14 427.2 505.1 464.7 422.5 443.6 349.5 397.7 397.9 419.8 398.9 390.2 404.9 399.4 380.7 381.3 373.0 388.2 394.8 379.6 372.8 375.9 362.6 394.4 357.0 367.1 386.4
error % 1.4 -‐0.7 -‐0.6 -‐5.1 -‐2.8 -‐5.1 -‐8.6 -‐10.1 -‐6.3 -‐10.5 -‐9.4 -‐9.4 -‐11.2 -‐14.9 -‐14.3 -‐14.4 -‐13.5 -‐11.4 -‐13.1 -‐17.8 -‐14.3 -‐14.8 -‐13.1 -‐14.6 -‐20.4 -‐15.7
Stda	  15 420.7 504.7 472.3 442.0 455.0 344.1 417.4 415.9 411.9 424.2 405.4 404.6 423.1 411.6 393.1 383.7 386.0 404.4 379.7 405.7 387.0 370.2 398.6 348.8 381.8 373.0
error % -‐0.1 -‐0.7 1.0 -‐0.7 -‐0.3 -‐6.6 -‐4.1 -‐6.0 -‐8.0 -‐4.9 -‐5.9 -‐9.5 -‐5.9 -‐8.0 -‐11.6 -‐12.0 -‐14.0 -‐9.3 -‐13.1 -‐10.5 -‐11.7 -‐13.0 -‐12.1 -‐16.6 -‐17.2 -‐18.7
Stda	  16 414.7 517.3 453.7 438.2 461.1 367.5 434.8 460.7 450.1 458.4 457.3 464.5 462.3 465.8 462.1 455.2 491.2 473.2 465.6 481.8 467.9 449.8 470.4 432.6 494.5 484.1
error % -‐1.5 1.7 -‐3.0 -‐1.6 1.0 -‐0.2 -‐0.1 4.1 0.5 2.8 6.2 3.9 2.8 4.1 3.9 4.4 9.4 6.2 6.5 6.3 6.7 5.7 3.7 3.5 7.3 5.6
Stda	  17 418.2 500.0 462.2 441.7 448.6 367.6 433.6 445.6 447.7 447.1 432.4 448.8 445.1 453.5 453.5 442.3 453.1 439.3 443.0 458.2 452.5 433.2 477.8 442.0 477.1 472.7
error % -‐0.7 -‐1.7 -‐1.2 -‐0.8 -‐1.8 -‐0.2 -‐0.4 0.7 -‐0.1 0.3 0.4 0.4 -‐1.0 1.4 1.9 1.5 0.9 -‐1.5 1.4 1.1 3.2 1.8 5.3 5.7 3.5 3.1
Stda18 441.1 522.5 506.6 463.9 481.9 385.7 449.2 468.6 460.7 458.1 453.3 473.2 481.3 478.8 479.2 468.8 482.2 489.2 462.5 483.0 465.6 448.8 492.0 467.0 497.9 481.5
error % 4.7 2.7 8.3 4.2 5.5 4.7 3.2 5.9 2.9 2.7 5.2 5.9 7.0 7.0 7.7 7.6 7.4 9.8 5.8 6.6 6.2 5.5 8.4 11.7 8.0 5.0
*NIST610/611: Pearce, N.J.G., Perkins, W.T., Westgate, J.A., Gorton, M.P., Jackson, S.E., Neal, C.R., Chenery, S.P. (1997), A compilation of New and Published Major and Trace Element Data for NIST SRM 610 and NIST SRM 612 Glass 
Reference Materials, Geostandards Newsletter, 21, (1), 115-144.



Table DR7: Laser ablation ICP-MS monitor measurements done during measurements at NTU (Taipeh)
Element Li7 Mg24 Al27 P31 Ca43 Sc45 Ti47 V51 Cr52 Mn55 Co59 Cu63 Zn66 Ga69 Rb85 Sr88 Y89 Zr90 Nb93 Sn118 Cs133 Ba137 La139 Ce140 Pr141 Nd146 Sm147 Eu153 Gd157 Tb159 Dy163 Ho165 Er166 Tm169 Yb172 Lu175 Hf178 Ta181 Pb208 Th232 U238

1072013
BCR-01 8.71 19357.51 68221.28 1104.24 50457.88 33.13 14177.42 426.87 4.93 1507.48 35.75 16.80 150.83 59.32 50.76 348.65 35.95 202.76 13.37 1.96 1.25 705.64 25.99 53.10 7.03 31.01 6.72 1.97 6.62 1.04 7.05 1.35 3.51 0.47 3.56 0.52 5.45 0.79 10.44 6.53 1.84
BCR-02 10.32 19451.98 68776.60 1128.46 50457.88 32.80 14122.00 428.51 11.87 1505.73 35.91 16.55 151.96 56.53 50.37 354.27 35.94 199.23 13.37 2.30 1.19 702.02 25.90 54.04 7.37 31.02 6.75 2.12 6.62 1.00 6.31 1.40 3.81 0.53 3.66 0.58 5.29 0.82 10.42 6.59 1.93
BCR03 8.20 18935.00 67080.22 1114.47 50457.88 32.32 13817.09 425.21 15.95 1538.47 36.34 18.70 142.65 48.09 50.97 352.52 36.99 203.68 13.54 2.34 1.23 707.71 26.13 54.49 7.30 31.06 6.57 1.98 6.79 1.17 6.93 1.37 3.87 0.54 3.67 0.60 5.52 0.86 11.06 6.63 1.93
BCR03 7.91 18730.95 65794.48 1074.27 50457.88 31.89 13851.43 425.36 14.20 1526.69 36.09 17.98 149.14 47.69 50.42 355.41 36.41 202.00 13.46 2.17 1.18 712.45 26.15 54.87 7.42 31.27 6.53 2.05 6.70 1.11 6.92 1.38 3.87 0.56 3.61 0.58 5.54 0.87 11.15 6.72 1.96
BCR05 7.82 20036.94 69071.21 1089.73 50457.87 33.25 14066.24 417.58 15.73 1516.51 35.46 15.37 149.09 41.27 49.31 349.33 35.60 195.64 13.34 1.97 1.02 706.14 25.91 52.54 7.04 30.42 6.36 2.00 6.88 1.00 7.15 1.30 3.79 0.61 3.79 0.54 5.45 0.84 10.63 6.45 1.93
BCR06 9.42 21105.84 72455.85 1252.64 50457.88 32.15 14071.65 417.63 18.62 1490.61 35.47 16.26 148.64 44.88 46.86 342.60 34.92 193.24 13.18 2.12 1.10 661.11 24.73 50.21 6.73 28.93 6.57 1.96 6.54 1.03 6.35 1.27 3.37 0.49 3.27 0.52 4.89 0.78 9.89 6.12 1.75
BRC07 8.58 19843.72 69921.27 1103.01 50457.89 32.33 13833.27 416.97 20.67 1515.28 36.72 17.29 144.95 37.57 47.11 346.97 35.87 197.46 13.13 2.02 1.09 681.18 25.54 52.13 7.24 31.21 6.80 2.10 6.77 0.96 6.65 1.42 3.87 0.55 3.54 0.54 5.15 0.94 10.36 6.25 1.94
BCR08 9.88 21150.02 74648.26 1155.85 50457.88 31.91 13891.25 415.36 20.26 1477.23 35.11 18.00 141.43 36.19 47.00 338.00 33.85 190.27 12.69 1.94 1.08 654.50 24.10 49.84 6.68 28.61 6.34 1.96 6.03 0.96 6.24 1.28 3.41 0.49 3.56 0.51 5.02 0.79 9.56 6.00 1.72
BCR09 8.56 19528.10 69823.48 1103.94 50457.88 32.33 14103.87 425.32 22.00 1544.21 35.90 17.93 149.85 36.87 47.68 353.70 36.11 201.41 13.18 2.26 1.09 701.89 26.33 53.77 7.25 31.24 6.56 1.96 7.01 1.10 7.11 1.40 3.87 0.54 3.73 0.57 5.25 0.86 10.33 6.66 1.95
BCR10 10.45 21663.36 75536.47 1205.57 50457.88 32.03 13763.60 408.56 13.09 1453.11 34.93 17.63 142.80 39.60 45.63 333.45 34.09 188.77 12.51 2.03 0.98 639.20 23.49 48.42 6.47 28.92 6.65 1.82 5.93 0.90 6.28 1.24 3.46 0.48 3.13 0.49 4.88 0.78 9.54 5.97 1.71
BCR11 8.69 21375.99 74266.50 1165.28 50457.88 31.73 13881.83 414.61 20.34 1472.97 35.26 16.86 142.68 37.71 45.83 336.06 34.19 190.71 12.57 1.82 1.08 641.25 23.80 49.34 6.63 28.57 6.29 1.81 5.98 0.88 6.14 1.27 3.48 0.46 3.44 0.45 5.00 0.80 9.79 5.99 1.67
BCR12 10.03 20932.57 73491.77 1147.01 50457.88 31.88 13798.42 410.96 17.32 1449.43 34.66 17.83 142.30 35.55 46.46 335.15 33.83 190.08 12.83 1.77 1.16 651.24 24.07 48.47 6.59 28.37 6.57 1.90 6.28 0.91 6.04 1.21 3.66 0.52 3.37 0.50 4.96 0.76 9.39 5.81 1.66
BCR13 8.07 19960.28 72055.75 1158.62 50457.89 32.50 14118.99 420.46 19.28 1479.94 35.14 16.22 142.84 35.59 48.14 347.58 35.19 196.10 13.32 2.21 1.05 683.61 25.40 52.49 7.34 30.77 6.49 1.81 6.49 1.00 6.58 1.32 3.68 0.57 3.46 0.59 5.31 0.86 10.24 6.28 1.84

2072013 BCR01 9.18 21316.38 75200.57 1126.98 50457.88 31.98 13708.37 406.45 14.38 1448.46 34.26 18.41 143.00 58.77 44.13 327.22 34.17 186.69 12.63 1.92 1.03 636.45 23.59 48.06 6.74 28.70 6.37 1.94 6.35 0.99 6.28 1.30 3.37 0.48 3.38 0.53 4.80 0.79 9.32 6.16 1.74
BCR10 9.13 21612.63 74685.16 1159.11 50457.88 30.91 13785.44 412.57 23.62 1481.93 34.89 16.65 141.53 36.98 46.64 334.88 33.09 185.80 12.61 1.79 1.03 652.10 23.92 49.82 6.68 28.70 6.56 1.92 6.19 0.95 6.04 1.32 3.47 0.46 3.35 0.49 4.84 0.74 9.37 5.98 1.78
BCR11 9.66 20300.69 71340.71 1136.52 50457.88 31.70 13998.32 424.99 20.81 1518.56 36.03 17.68 147.36 37.43 47.24 347.25 34.11 187.55 13.46 2.12 1.21 686.07 25.17 52.33 7.14 30.03 6.72 2.04 6.83 0.92 6.65 1.38 3.85 0.52 3.27 0.48 4.92 0.70 10.46 6.21 1.89
BCR2 8.98 20847.71 72740.57 1106.33 50457.89 32.32 13829.55 412.28 18.97 1463.03 34.84 17.87 148.38 45.80 45.92 339.97 34.38 189.76 12.67 1.95 1.10 668.44 24.23 49.82 6.67 29.49 6.09 1.96 6.53 1.00 5.90 1.27 3.62 0.54 3.14 0.50 5.08 0.82 9.54 6.01 1.73
BCR3 8.16 20854.72 71320.99 1118.89 50457.88 31.39 13733.05 405.85 18.40 1476.55 34.74 17.94 149.23 43.28 46.49 339.50 33.57 190.11 12.73 2.10 1.13 674.94 24.54 50.89 6.86 28.93 6.22 2.17 6.45 0.95 6.63 1.31 3.55 0.50 3.39 0.48 4.85 0.80 9.82 6.01 1.78
BCR4 9.66 21295.17 74632.13 1214.65 50457.88 31.61 13991.42 418.77 25.71 1497.89 35.57 17.21 143.08 42.88 47.09 342.64 33.89 191.63 13.19 2.00 1.11 665.65 24.77 51.15 6.96 29.18 6.74 1.97 6.84 1.04 6.53 1.34 3.74 0.51 3.75 0.53 4.84 0.82 10.17 6.32 1.81
BCR5 9.45 21440.84 74239.57 1144.73 50457.88 31.34 14226.86 419.20 19.65 1490.91 35.68 18.79 143.52 40.50 47.02 341.85 33.59 188.30 13.08 2.17 1.09 668.54 24.31 51.35 6.69 29.62 6.61 2.00 6.33 0.98 6.45 1.26 3.50 0.52 3.41 0.45 5.24 0.81 9.60 6.07 1.83
BCR6 9.03 21896.06 75010.67 1132.30 50457.87 31.58 13898.81 414.46 20.20 1496.82 35.25 17.55 142.24 38.90 45.68 338.13 33.67 187.00 12.96 1.97 1.12 657.36 24.30 50.43 6.70 28.89 6.76 1.95 6.29 0.88 6.16 1.17 3.24 0.40 3.23 0.45 4.61 0.71 9.47 5.79 1.83
BCR7 8.49 21431.64 73686.64 1154.47 50457.89 31.84 13882.40 408.56 19.70 1471.16 35.05 17.08 145.50 40.66 45.98 336.88 34.02 188.18 13.01 2.04 1.10 647.42 24.36 49.62 6.68 28.25 6.48 2.02 6.29 0.98 6.06 1.22 3.52 0.48 3.31 0.45 4.72 0.72 9.56 5.93 1.74
BCR9 8.62 22371.44 77135.41 1225.56 50457.88 31.92 14017.73 413.76 16.69 1484.64 35.36 18.25 143.26 40.79 47.43 335.05 32.98 185.95 12.69 2.07 1.17 643.02 23.72 49.36 6.58 28.28 6.58 1.88 6.22 0.97 5.84 1.28 3.65 0.52 3.22 0.52 4.86 0.83 9.69 6.26 1.89
stabw 0.76 1007.10 3015.77 45.08 0.01 0.55 151.47 6.75 4.36 27.00 0.59 0.85 3.41 7.14 1.82 7.67 1.14 5.83 0.33 0.15 0.07 24.94 0.93 2.02 0.30 1.11 0.19 0.09 0.30 0.07 0.39 0.07 0.19 0.04 0.20 0.05 0.27 0.06 0.54 0.28 0.09
error 1.67 1.62 24.21 1.78 1.59 4.50 2.68 31.06 3.79 2.22 3.09 3.10 6.23 3.65 3.72 3.81 4.41 3.97 2.78 4.62 4.46 6.73 5.04 8.21 5.60 8.98 5.62 4.91 4.47 5.61

BCR-2 Lit.* 33 416 18 1520 37 19 127 23 48 346 37 188 1.1 683 25 53 6.8 28 6.7 2 6.8 1.07 1.33 0.54 3.5 0.51 4.8 11 6.2 1.69
*Wilson, S.A., 1997, The collection, preparation and testing of USGS reference material BCR-2, Columbia River, Basalt, U.S. Geological Survey Open-File Report 98-00x.

1072013 BHVO-01 4.60 41684.77 71358.48 940.17 81475.90 30.72 17037.19 326.01 288.44 1284.08 43.74 126.11 119.15 26.87 9.68 401.46 24.86 176.69 19.44 1.60 0.10 130.50 15.26 36.67 5.48 25.17 6.07 1.91 6.00 0.91 5.22 0.97 2.47 0.31 2.08 0.24 4.71 1.26 1.86 1.31 0.43
BHVO03 4.62 37239.85 63669.13 829.77 81475.90 30.79 17049.08 326.08 280.61 1345.95 44.64 133.39 119.40 26.70 9.80 421.05 25.62 182.63 20.48 1.85 0.13 143.09 16.52 39.68 5.92 27.95 6.72 2.23 6.88 0.97 5.81 1.05 2.69 0.37 2.28 0.31 5.08 1.33 1.88 1.48 0.58
BHVO04 5.26 39132.75 67407.27 898.19 81475.91 30.84 17291.04 324.44 284.35 1319.95 44.39 132.37 113.83 25.86 10.17 415.41 25.26 177.55 19.94 1.99 0.11 137.71 15.97 38.78 5.60 26.72 6.66 2.09 6.73 0.90 5.44 1.13 2.65 0.36 2.11 0.30 5.09 1.22 1.82 1.39 0.50
BHVO05 3.85 42103.84 70485.08 897.72 81475.88 30.01 16995.81 319.47 270.24 1289.35 41.74 124.83 118.74 23.54 9.57 402.75 24.06 173.29 19.14 1.79 0.09 134.13 14.98 36.96 5.32 25.07 6.55 2.29 5.48 0.86 4.75 1.01 2.26 0.36 1.97 0.32 4.29 1.11 1.90 1.27 0.44
BHVO06 5.05 45377.34 75955.60 1043.96 81475.89 30.23 17337.73 320.21 294.09 1272.22 43.28 122.40 114.17 24.93 9.50 398.71 24.36 173.38 19.16 1.75 0.11 125.58 14.41 35.60 5.19 23.94 5.81 1.87 6.04 0.84 5.18 0.90 2.38 0.32 1.90 0.27 4.05 1.15 1.63 1.14 0.43
BHVO07 6.18 41753.13 71798.75 915.12 81475.91 30.35 16945.22 322.89 273.69 1290.54 43.14 123.09 110.70 24.16 9.66 399.83 24.44 175.33 19.52 1.81 0.11 128.42 14.96 37.14 5.38 25.30 6.03 1.98 6.21 0.85 5.42 1.02 2.34 0.31 1.96 0.27 4.50 1.24 1.66 1.28 0.48
BHVO08 4.21 43963.72 75389.59 921.62 81475.90 30.03 16943.20 319.90 269.13 1278.75 43.11 125.74 110.96 23.76 9.35 391.92 23.95 170.89 18.76 1.60 0.10 126.82 14.59 35.38 5.07 24.13 6.14 2.00 5.97 0.87 4.84 0.88 2.45 0.32 1.95 0.25 4.58 1.25 1.65 1.25 0.37
BHVO09 4.94 40990.73 70704.97 891.86 81475.91 30.39 17194.15 323.46 281.71 1300.76 42.84 127.38 113.20 24.21 9.68 403.72 24.66 178.07 19.99 2.00 0.11 132.96 15.47 37.89 5.48 26.10 5.98 2.20 5.96 0.84 5.54 1.01 2.38 0.34 2.16 0.31 4.68 1.28 1.63 1.35 0.49
BHVO10 4.69 45440.19 76279.31 985.65 81475.89 30.29 16982.91 316.18 277.97 1257.63 41.81 124.83 110.73 24.01 9.10 390.70 23.81 169.99 18.75 1.87 0.10 123.98 14.10 34.93 5.21 24.29 5.88 1.91 5.54 0.85 4.87 0.85 2.23 0.30 1.97 0.24 4.25 1.15 1.71 1.25 0.41
BHVO11 5.11 42965.57 73549.75 899.96 81475.88 29.91 17134.67 322.32 276.44 1287.41 43.57 127.88 113.11 23.45 9.64 400.13 24.61 172.23 19.33 1.73 0.08 129.12 14.71 36.41 5.26 25.48 6.01 1.96 5.71 0.89 5.20 0.92 2.56 0.32 1.89 0.29 4.25 1.18 1.79 1.33 0.43
BHVO12 4.60 44466.38 74800.06 918.04 81475.88 29.54 17041.39 318.00 271.58 1272.67 42.78 127.18 107.50 23.83 9.27 390.70 24.15 170.52 18.92 1.74 0.08 125.03 14.44 34.61 5.06 24.02 5.52 1.87 6.00 0.78 4.88 0.92 2.37 0.29 1.98 0.26 4.04 1.10 1.59 1.24 0.41
BHVO13 4.70 41932.51 72333.16 892.84 81475.91 29.36 17126.91 321.49 273.30 1272.03 42.40 124.23 114.70 22.85 9.37 404.59 24.31 170.61 19.16 1.59 0.11 129.81 14.86 36.69 5.51 25.02 5.74 2.08 6.18 0.83 5.05 0.93 2.27 0.29 1.85 0.28 4.42 1.23 1.64 1.30 0.44

2072013 BHVO01 4.36 43413.91 76740.74 915.32 81475.90 31.77 17363.57 319.64 263.23 1284.53 43.31 126.65 116.98 27.84 9.41 404.40 25.96 186.48 19.57 1.62 0.10 130.88 15.66 36.38 5.58 25.68 6.41 2.16 6.33 0.92 6.01 1.03 2.74 0.34 2.23 0.30 4.95 1.23 1.83 1.42 0.46
BHVO02 4.28 43512.27 74959.41 847.42 81475.91 30.51 17180.45 318.03 265.72 1283.54 43.19 120.46 117.22 24.20 9.32 406.24 25.31 177.43 19.52 1.42 0.11 126.45 15.31 36.51 5.19 24.99 5.92 2.19 6.65 0.83 5.27 1.07 2.35 0.35 2.23 0.33 4.76 1.19 1.57 1.25 0.44
BHVO10 5.05 45321.97 78780.41 925.64 81475.89 31.31 16769.50 314.92 265.02 1264.61 42.18 120.90 108.91 23.32 9.12 388.60 25.68 181.78 18.73 1.49 0.05 124.78 14.73 34.96 5.10 24.64 6.17 1.98 6.16 0.88 5.33 0.97 2.60 0.30 1.93 0.29 4.62 1.16 1.64 1.25 0.41
BHVO11 4.93 44156.20 76842.67 924.42 81475.89 32.40 17104.74 320.88 277.23 1298.62 43.32 123.74 111.07 24.22 9.58 406.77 27.09 188.77 19.59 1.65 0.07 131.69 15.79 36.47 5.56 26.56 6.25 2.14 6.35 0.94 5.84 1.05 2.56 0.33 2.52 0.31 5.12 1.20 1.63 1.37 0.43
BHVO3 4.28 44002.98 74657.45 893.48 81475.90 30.50 17068.75 318.70 273.84 1293.01 42.83 123.31 116.53 24.30 9.38 405.54 24.40 176.43 19.31 1.78 0.08 128.19 14.96 36.10 5.34 24.77 5.98 2.09 6.09 0.83 5.16 0.98 2.29 0.30 2.14 0.28 4.36 1.26 1.56 1.19 0.48
BHVO4 5.15 46402.52 79376.88 976.07 81475.89 31.97 16916.60 314.74 277.74 1276.26 42.63 122.24 110.28 24.11 9.37 393.75 25.97 185.01 19.39 1.53 0.06 126.57 15.20 34.92 5.25 25.07 5.80 1.97 5.88 0.90 5.35 0.99 2.62 0.31 1.98 0.31 4.82 1.26 1.69 1.33 0.40
BHVO5 4.75 45166.93 78754.81 936.24 81475.89 31.75 17393.99 317.93 270.12 1285.77 43.06 126.32 108.36 24.26 9.31 391.59 26.00 182.90 19.15 1.88 0.07 125.35 15.24 35.31 5.30 25.24 6.00 2.04 6.13 0.90 5.25 1.04 2.33 0.31 2.07 0.30 4.55 1.26 1.64 1.25 0.39
BHVO6 4.67 42495.24 74690.08 846.01 81475.88 31.76 17079.11 315.85 273.14 1280.58 42.64 120.85 113.71 23.01 9.61 407.45 26.49 187.35 18.90 1.75 0.08 132.40 15.74 37.42 5.42 24.74 6.05 2.09 5.57 0.94 5.45 1.07 2.60 0.38 2.20 0.30 4.79 1.25 1.87 1.33 0.45
BHVO7 4.77 44289.33 75403.70 949.79 81475.91 30.41 17214.25 320.80 283.80 1281.67 42.28 123.57 111.28 24.20 9.47 401.47 24.62 175.30 19.06 1.66 0.12 131.26 14.74 35.67 5.42 25.05 5.67 1.98 5.85 0.85 5.11 0.96 2.52 0.35 2.11 0.26 4.63 1.17 1.79 1.17 0.46
BHVO9 5.31 45007.81 77486.27 950.64 81475.89 31.86 17024.33 318.79 282.67 1284.33 42.49 124.19 111.55 24.28 9.66 402.10 27.02 188.11 19.41 1.97 0.10 129.45 15.27 35.78 5.42 25.44 6.39 2.14 6.35 0.89 5.65 1.00 2.54 0.32 2.08 0.31 4.68 1.21 1.70 1.35 0.43
stabw 0.48 2197.61 3812.15 47.73 0.01 0.85 156.19 3.26 7.77 18.56 0.72 3.31 3.53 1.27 0.24 8.06 0.98 6.20 0.43 0.16 0.02 4.56 0.57 1.28 0.20 0.94 0.31 0.12 0.37 0.05 0.33 0.07 0.15 0.03 0.16 0.03 0.31 0.06 0.11 0.08 0.04
error 9.65 2.64 1.03 2.78 1.61 2.61 3.42 5.86 2.44 2.07 3.79 3.60 2.40 8.43 3.51 3.83 3.36 3.77 5.81 5.14 6.34 6.70 7.89 8.98 7.64 4.09 6.79

BHVO-2 Lit.* 5.00 32.00 317.00 280.00 45.00 127.00 103.00 21.70 9.80 389.00 26.00 172.00 18.00 1.90 130.00 15.00 38.00 25.00 6.30 0.90 5.25 1.04 2.00 0.28 4.10 1.40 1.20
*Wilson, S.A., 1997, Data compilation for USGS reference material BHVO-2, Hawaiian Basalt, U.S. Geological Survey Open-File Report. 



Element Li7 Mg24 Al27 P31 Ca43 Sc45 Ti47 V51 Cr52 Mn55 Co59 Cu63 Zn66 Ga69 Rb85 Sr88 Y89 Zr90 Nb93 Sn118 Cs133 Ba137 La139 Ce140 Pr141 Nd146 Sm147 Eu153 Gd157 Tb159 Dy163 Ho165 Er166 Tm169 Yb172 Lu175 Hf178 Ta181 Pb208 Th232 U238
1072013 NIST-01 489.80 467.66 10248.75 351.41 81905.44 451.64 478.72 442.44 386.59 440.50 387.82 423.89 424.24 434.96 429.05 523.41 490.64 491.05 511.74 386.91 356.13 443.18 437.90 439.63 458.27 451.01 465.51 449.34 443.23 439.36 453.39 475.44 456.75 449.17 478.84 467.87 452.80 484.12 419.96 483.70 480.09

NIST-02 474.07 442.40 9856.10 333.74 81905.44 447.86 472.29 445.30 388.74 431.19 387.98 444.13 434.89 426.07 430.35 525.98 488.34 487.89 511.46 392.51 365.83 448.07 441.37 452.57 478.80 456.14 458.81 453.79 456.90 443.72 451.05 473.17 469.20 458.38 477.83 464.65 463.14 497.07 416.76 476.50 493.71
NIST-03 477.87 440.09 9842.44 347.65 81905.44 454.37 485.42 452.69 397.71 446.71 391.49 431.59 437.39 438.84 442.26 539.00 504.90 504.65 525.56 408.37 377.97 466.50 457.46 465.22 489.51 475.93 484.61 472.76 470.55 463.36 476.98 495.46 484.00 475.50 499.96 487.71 474.87 511.40 440.55 504.16 512.53
NIST-03 477.12 440.31 9837.84 344.99 81905.44 454.13 484.28 452.33 396.24 447.12 391.44 431.95 436.55 438.17 441.76 538.43 504.00 503.95 525.52 407.37 377.42 466.23 457.18 465.23 489.14 475.80 484.42 473.11 469.61 463.41 477.16 495.82 484.23 475.56 500.53 487.71 475.00 511.42 439.61 503.41 512.53
NIST-04 486.68 470.25 10273.40 338.29 81905.44 446.26 468.03 436.54 379.85 427.99 384.94 433.58 422.03 424.53 419.84 513.36 477.87 478.00 500.77 375.42 347.63 429.39 426.09 430.66 450.92 436.56 445.96 435.74 433.30 425.51 434.47 459.08 446.22 437.25 462.37 450.97 444.14 474.04 402.61 463.31 467.34
NIST-04 487.25 470.23 10283.45 339.81 81905.44 446.48 468.54 436.44 380.33 426.89 384.75 433.76 422.51 424.42 419.75 513.22 478.30 478.33 500.33 375.53 347.47 428.85 425.80 430.11 450.83 435.93 445.16 434.84 433.77 425.05 433.65 458.28 445.75 436.89 461.16 450.46 443.92 473.61 402.37 462.99 466.44
NIST010 484.13 470.25 10276.70 340.05 81905.44 448.55 471.00 436.47 384.05 429.01 385.29 426.75 429.52 425.07 419.86 515.47 477.53 480.81 501.64 381.52 349.03 432.93 427.99 432.65 453.68 436.93 446.52 439.53 436.93 428.31 439.16 460.26 447.24 439.00 463.01 452.78 442.83 474.12 403.76 464.20 470.70
NIST011 480.38 443.31 9807.35 311.32 81905.30 453.27 482.04 449.91 370.95 443.29 393.07 436.13 434.45 438.67 437.92 532.66 498.58 495.01 522.71 404.05 373.78 461.88 456.51 462.49 485.11 468.40 482.42 469.56 467.61 458.00 471.62 493.30 478.63 472.30 498.36 484.13 470.73 509.93 432.93 502.12 508.77
NIST012 483.98 467.06 10310.76 367.28 81905.30 446.81 470.50 438.50 402.44 430.18 383.23 429.69 424.28 424.10 422.89 517.73 482.17 485.04 502.42 378.00 350.21 431.99 426.16 432.19 453.65 441.42 446.77 437.36 435.15 428.54 437.29 459.77 449.63 438.82 462.70 452.68 446.78 474.57 407.07 463.57 469.11
NIST013 479.93 438.23 9864.97 340.85 81905.30 455.64 479.28 451.37 393.44 442.53 395.16 440.60 438.72 437.54 437.08 538.50 500.25 501.15 522.88 401.72 371.42 464.21 454.02 459.36 482.24 467.30 474.09 465.25 460.34 455.65 468.91 489.45 475.67 469.15 493.83 479.97 470.45 505.37 434.56 500.36 506.59
NIST013 479.87 439.45 9873.68 338.18 81905.46 453.58 478.21 450.12 391.71 441.55 393.97 439.55 438.56 437.57 435.64 536.85 498.34 498.79 521.03 399.88 370.22 463.33 452.09 457.24 481.24 465.84 471.85 464.65 457.57 454.45 467.58 487.76 473.76 467.80 491.98 478.99 469.39 504.96 434.61 498.28 506.06
NIST014 484.10 470.12 10214.85 342.61 81905.30 445.44 473.51 438.20 382.70 431.65 382.36 426.71 421.75 425.95 424.54 514.55 482.08 481.17 503.68 381.31 353.33 432.40 429.76 436.22 457.58 443.99 454.89 442.30 442.40 432.00 441.31 464.45 453.57 443.00 468.07 457.49 448.59 479.83 407.68 467.11 472.98
NIST014 485.00 473.87 10270.63 347.53 81905.45 446.24 473.61 437.66 384.30 431.07 381.81 426.26 419.94 424.32 423.86 512.84 481.31 480.84 502.66 379.84 351.60 429.16 428.00 434.27 454.59 441.63 453.60 439.05 441.62 429.44 438.39 462.15 451.76 440.36 465.91 454.92 446.18 476.25 404.12 464.18 468.80
NIST05 477.46 449.53 9816.25 347.68 81905.33 442.16 474.79 449.21 395.65 437.99 390.19 432.58 433.84 435.41 433.53 530.75 482.15 480.49 513.52 395.43 367.91 454.87 440.94 452.68 471.12 458.56 466.64 453.93 446.40 439.03 451.88 471.01 459.11 450.66 483.42 461.45 452.42 491.34 423.51 480.96 500.06
NIST05 479.12 450.58 9828.20 350.41 81905.43 442.32 475.91 450.56 396.45 443.04 391.39 434.16 437.79 437.43 434.67 532.34 482.17 479.91 513.43 396.37 369.72 454.88 441.68 455.13 472.62 460.29 468.11 456.21 446.88 437.81 450.94 470.67 460.87 449.30 483.03 460.35 451.85 492.01 425.11 480.68 501.83
NIST06 485.43 458.84 10221.64 339.48 81905.32 455.11 476.29 440.52 383.57 435.35 386.61 432.85 426.15 428.19 427.72 521.16 494.70 495.86 510.66 386.27 356.56 440.29 438.81 441.54 465.47 450.86 460.15 450.15 451.61 443.23 453.14 476.98 464.80 455.40 475.85 469.90 460.81 489.40 415.90 480.33 478.74
NIST06 483.45 456.29 10161.40 339.35 81905.44 454.32 476.52 441.26 384.67 433.77 386.52 432.23 425.56 428.26 428.34 522.15 494.92 496.19 512.02 387.79 357.70 442.73 440.05 442.61 466.80 452.04 461.58 450.99 452.65 445.27 455.30 478.31 465.20 457.54 478.11 471.56 462.13 490.95 417.21 482.29 481.33
NIST07 477.75 447.21 9888.46 348.65 81905.31 449.07 483.32 450.49 393.04 437.97 389.06 436.63 436.27 434.00 432.76 532.19 495.19 494.57 518.73 398.63 368.42 454.23 450.09 455.28 478.99 460.63 473.83 463.33 460.35 451.98 461.78 483.31 473.07 465.07 487.17 476.76 469.38 502.87 428.63 492.27 501.97
NIST07 480.81 450.90 9948.34 348.86 81905.41 452.24 484.57 450.92 395.42 439.21 389.82 439.06 435.45 436.01 434.27 533.63 498.41 497.16 520.46 400.60 369.69 455.76 450.90 456.70 480.45 461.67 475.57 462.63 460.82 453.94 465.66 485.31 473.31 467.25 489.31 478.70 470.10 503.39 428.91 493.25 500.96
NIST08 486.15 462.14 10202.37 337.09 81905.31 450.49 469.49 438.57 383.85 435.05 387.13 429.58 423.38 428.51 427.69 518.98 485.08 485.52 506.19 382.85 354.96 439.21 431.52 438.38 458.87 448.39 453.88 442.55 440.98 433.43 445.39 467.68 454.24 444.56 472.10 458.47 448.12 480.34 411.18 471.49 475.18
NIST08 483.90 461.05 10195.60 335.68 81905.42 447.49 466.69 436.21 380.16 432.69 385.80 425.99 422.97 425.23 424.54 515.32 480.27 481.76 502.41 378.73 351.26 434.83 428.12 434.16 454.48 444.42 448.90 440.26 437.87 429.04 439.19 463.31 451.14 439.74 467.05 454.14 444.56 476.48 407.83 467.34 471.89
NIST09 479.92 438.63 9815.02 346.13 81905.44 451.86 482.59 453.69 393.48 445.53 391.29 440.83 429.63 438.48 442.87 537.34 506.35 501.75 525.42 401.33 377.28 463.03 456.18 464.05 487.56 476.58 485.11 468.69 467.23 460.71 471.59 494.88 484.15 474.70 500.25 486.31 478.43 513.20 439.93 504.05 509.46
NIST15 477.61 438.75 9865.12 333.52 81905.46 451.96 477.74 448.18 388.92 439.39 392.41 434.58 433.17 434.02 437.86 537.38 498.03 498.37 520.00 400.39 371.05 456.14 449.68 462.60 483.73 469.08 473.40 467.97 462.97 455.70 467.09 487.72 476.33 466.42 489.50 478.29 471.40 504.99 430.40 496.94 502.47
NIST15 478.47 440.96 9899.10 335.09 81905.30 451.69 477.17 447.65 388.23 438.78 392.09 435.02 432.02 433.72 437.10 535.75 497.02 497.07 518.51 398.92 369.49 454.29 448.16 460.27 481.59 467.13 471.74 465.79 461.27 453.77 465.09 485.69 475.02 464.38 487.89 476.94 469.68 502.70 428.37 495.28 499.96
NIST16 486.01 468.86 10210.18 350.37 81905.46 448.61 474.69 440.98 387.46 434.27 384.80 431.93 426.72 428.94 424.12 516.07 484.12 483.87 506.17 382.51 353.82 439.00 433.15 434.27 456.92 443.12 455.32 440.71 440.37 432.32 443.02 465.96 453.35 445.26 471.49 458.94 448.33 480.44 411.25 469.93 476.34
NIST16 486.24 470.71 10227.80 350.87 81905.30 448.33 475.57 440.67 387.82 434.26 384.38 430.87 426.40 428.61 423.62 515.25 483.56 483.38 506.10 381.74 353.20 438.43 432.55 433.48 455.88 442.01 454.91 439.71 439.81 431.49 442.13 465.30 452.34 444.52 470.81 458.06 447.24 479.55 410.45 468.53 475.24
NIST17 477.17 444.00 9842.25 332.27 81905.30 450.73 464.54 441.73 387.31 434.10 383.95 432.62 434.37 427.44 426.94 524.85 488.76 490.82 509.10 392.83 363.99 444.05 439.90 447.45 471.02 458.02 463.32 454.81 449.29 443.22 453.08 476.44 460.80 456.71 478.98 466.33 462.24 494.74 423.35 479.19 491.45
NIST17 477.55 444.21 9838.21 333.59 81905.30 450.84 465.66 442.48 388.28 435.04 384.68 433.04 435.03 428.30 427.69 525.67 489.73 490.85 510.31 394.42 364.99 446.52 441.06 448.65 472.46 459.10 464.61 456.03 450.76 444.31 454.05 477.80 462.10 457.63 480.24 467.39 462.99 496.31 424.59 480.62 493.23
NIST18 486.68 464.80 10251.49 351.54 81905.30 449.43 486.95 446.24 388.63 438.61 391.95 433.25 424.99 434.41 433.14 525.60 491.43 489.57 514.94 387.89 358.74 448.13 440.43 445.29 465.90 451.03 463.09 450.09 451.12 441.40 453.43 474.16 465.51 452.04 479.40 468.02 454.78 487.48 415.79 483.24 483.65
NIST18 487.87 468.04 10322.67 352.82 81905.30 449.02 486.94 445.33 387.59 437.33 391.16 432.51 423.25 433.50 431.80 523.65 489.70 488.52 513.14 385.19 356.45 444.31 438.11 442.45 462.67 447.79 460.17 447.11 448.49 438.80 450.97 471.27 462.94 449.48 476.52 465.73 452.05 484.00 412.72 480.17 479.74
NIST19 472.26 440.08 9718.04 332.14 81905.33 451.84 479.55 447.54 389.73 443.41 393.03 436.49 434.72 435.84 439.03 535.07 498.70 499.31 521.28 396.75 370.86 464.03 452.71 460.09 482.56 472.26 481.66 466.03 461.06 455.90 467.72 489.72 478.14 468.51 498.09 480.68 474.03 506.52 435.09 500.42 505.98
NIST20 489.50 465.89 10308.87 350.16 81905.33 448.74 472.50 441.33 386.74 431.36 384.15 430.31 425.94 427.32 423.57 518.09 483.92 483.60 505.40 385.65 354.66 434.01 431.53 436.82 458.65 442.30 450.73 442.93 442.43 432.92 443.17 465.39 452.76 444.63 466.47 457.83 447.69 480.47 408.99 468.29 475.10
NIST21 476.27 434.68 9789.36 309.64 81905.42 450.36 478.28 449.71 378.73 440.28 392.48 440.04 439.58 436.95 434.80 531.62 493.58 493.71 520.88 399.03 371.18 459.24 452.63 458.18 479.49 465.42 476.94 466.91 459.31 453.59 464.25 486.84 478.30 466.76 490.58 480.63 471.95 504.31 432.27 494.84 509.44
NIST22 488.72 475.84 10335.01 369.03 81905.42 449.63 474.11 438.83 395.68 432.76 383.87 426.65 420.15 425.60 425.62 518.85 486.34 486.23 504.21 381.80 352.14 434.18 429.21 435.52 457.78 443.69 451.07 439.45 441.16 431.76 442.68 464.43 449.64 442.86 468.51 455.22 445.60 478.58 407.93 468.88 469.31
NIST23 470.11 447.57 9876.86 334.69 81905.43 450.64 473.85 446.84 391.53 439.57 390.93 435.48 433.88 434.19 432.52 530.49 496.71 496.62 514.83 397.95 367.74 455.86 446.01 452.28 477.41 463.30 467.07 458.23 462.09 451.28 465.00 485.29 475.06 463.35 489.08 475.69 470.25 501.07 424.15 491.62 490.83
NIST23 471.62 447.95 9884.93 334.17 81905.30 450.68 474.53 447.02 391.19 440.39 391.56 435.85 433.69 434.69 433.55 531.41 497.06 496.34 515.38 398.58 367.29 455.86 446.59 452.97 477.58 463.83 467.22 458.40 462.51 451.49 465.30 485.68 475.35 463.63 489.44 476.61 469.96 501.08 424.61 492.05 491.35
NIST24 494.27 461.01 10216.88 348.01 81905.42 449.41 478.22 441.66 384.35 433.67 385.52 430.89 425.60 428.35 427.91 520.31 484.09 484.15 509.83 383.33 355.49 437.80 435.18 440.93 460.22 446.22 459.95 447.08 439.76 434.36 442.99 466.50 453.15 446.35 470.56 459.92 447.91 482.01 415.14 472.31 484.55
NIST24 494.34 463.33 10253.78 351.41 81905.29 449.44 477.44 440.91 384.63 432.32 384.59 430.04 424.85 427.24 426.16 518.56 482.86 483.51 508.38 381.57 354.61 436.05 433.10 438.85 458.49 444.12 458.35 445.28 437.92 432.52 440.78 464.52 450.97 444.47 468.36 457.52 446.20 480.16 413.08 470.08 482.20
NIST25 474.41 443.04 9840.68 333.83 81905.30 447.96 478.14 445.40 391.33 438.60 385.99 431.87 431.19 433.02 435.28 527.39 494.30 494.83 515.84 393.01 366.27 453.68 449.08 452.36 474.93 461.44 470.85 460.24 453.95 450.61 464.85 481.58 469.94 460.83 490.49 473.09 466.27 498.59 429.53 489.96 494.37
NIST25 473.55 441.36 9813.75 333.46 81905.30 447.65 477.31 445.23 391.88 438.77 385.88 431.48 430.70 432.67 435.67 528.18 495.26 495.15 516.40 394.49 367.52 454.59 449.84 453.84 476.11 462.43 471.01 461.24 454.90 451.72 465.61 482.98 471.47 461.94 491.55 473.91 468.23 500.46 431.05 490.58 496.10
NIST26 490.46 468.23 10288.93 351.49 81905.30 452.10 474.21 442.46 384.53 434.18 390.16 433.77 427.56 428.98 424.74 522.37 485.54 485.28 508.08 386.69 355.62 438.36 431.63 439.95 461.20 446.64 455.45 444.15 445.81 433.72 442.10 468.68 456.08 447.26 468.08 461.11 449.98 482.60 409.40 472.31 479.65
NIST26 489.77 467.84 10279.43 350.57 81905.31 452.18 474.75 443.07 384.75 434.52 390.14 434.34 428.29 429.71 425.32 522.54 485.81 485.86 508.35 386.55 355.81 439.17 432.14 439.73 461.62 447.32 456.37 444.57 446.37 434.37 443.17 468.77 456.43 447.77 469.08 461.59 450.00 482.85 409.56 473.51 479.55
NIST27 479.12 447.17 9947.82 344.48 81905.30 448.97 471.73 446.84 391.67 438.08 385.71 435.09 428.04 432.12 434.77 529.96 496.07 492.24 515.99 396.71 368.79 453.58 441.62 448.21 473.98 460.89 466.73 456.51 456.61 448.78 456.34 478.02 470.10 460.57 486.64 470.17 464.00 500.62 423.83 488.73 495.33
NIST27 478.61 447.97 9948.13 342.33 81905.45 448.19 471.42 444.44 390.53 437.53 385.19 433.14 427.35 430.80 434.52 529.34 494.52 490.74 514.77 395.51 368.14 452.67 441.79 448.61 473.72 460.10 465.74 456.06 455.36 447.68 455.59 477.04 469.59 459.65 484.86 469.50 463.12 499.10 422.93 487.64 495.62
NIST28 484.78 462.15 10147.59 340.13 81905.29 450.90 480.49 441.32 384.79 434.90 390.19 430.72 430.69 430.03 425.77 520.39 484.50 488.11 508.38 383.87 354.14 439.27 438.96 444.23 462.75 447.90 459.87 448.17 443.94 436.14 450.47 472.47 456.70 448.21 472.45 464.30 452.78 481.81 415.19 474.27 479.66
NIST28 486.03 462.72 10172.05 342.41 81905.45 451.98 480.82 443.40 385.51 435.23 391.07 432.72 431.31 431.31 425.51 520.49 485.28 489.31 509.35 384.40 354.00 439.19 438.15 443.25 462.11 447.66 459.93 447.77 444.28 436.07 450.31 472.70 456.19 448.02 472.84 464.29 452.67 482.04 414.98 474.15 478.32
NIST29 482.12 452.46 9978.65 347.37 81905.46 448.63 477.40 446.69 386.98 436.45 386.69 431.69 430.18 429.03 429.22 527.59 493.61 488.71 508.81 392.73 362.79 449.10 440.27 447.96 472.35 459.05 468.12 454.93 456.71 448.20 453.82 479.17 468.58 461.72 485.01 470.26 461.85 496.01 424.34 486.72 492.99
NIST30 482.07 456.85 10114.09 338.20 81905.46 451.10 474.55 441.75 389.03 436.42 389.00 433.97 428.45 432.72 430.91 523.02 487.18 491.16 514.96 387.96 359.83 443.70 439.86 444.47 464.64 450.07 458.85 449.73 444.69 437.18 452.43 471.61 458.68 447.98 474.29 464.38 455.01 486.51 414.94 476.58 482.45

2072013 NIST01 493.03 466.82 10166.42 350.87 81905.30 452.45 475.82 445.65 390.47 436.18 390.78 431.32 430.47 425.80 430.09 524.41 488.12 486.00 510.11 387.69 361.30 439.20 433.12 445.04 463.86 447.67 461.37 450.80 444.82 435.77 447.04 470.72 457.23 446.47 471.81 462.49 449.38 486.74 414.60 475.33 486.30
NIST02 474.38 447.21 9983.53 336.93 81905.30 447.93 476.08 442.81 386.06 436.22 386.10 434.31 428.13 434.96 429.74 525.38 490.94 492.80 513.47 391.55 360.26 450.82 445.11 446.35 470.61 458.44 463.48 452.44 453.57 446.54 457.02 477.90 467.13 459.38 483.91 470.11 464.59 493.24 421.81 484.95 487.22
NIST03 507.68 484.56 10672.36 377.78 81905.44 449.31 474.47 445.23 374.88 429.91 380.48 439.68 416.70 421.57 416.75 511.92 475.97 473.79 496.42 374.07 345.75 423.57 418.48 421.52 453.81 431.10 437.65 428.12 438.30 422.59 431.40 455.29 444.15 431.85 444.65 442.73 436.92 471.66 393.52 454.46 471.66
NIST04 478.06 441.71 9824.39 339.54 81905.31 452.32 476.93 442.53 388.85 441.18 384.57 430.93 432.87 435.25 432.72 526.34 498.45 496.66 512.77 394.40 368.26 457.49 449.45 451.96 479.06 465.10 474.92 459.28 459.59 450.86 465.64 483.27 471.76 467.00 493.72 475.07 467.02 497.64 432.82 491.12 491.58
NIST04 477.99 442.98 9852.26 340.95 81905.45 451.97 475.92 442.67 389.34 440.99 386.28 430.98 431.29 435.18 432.59 526.13 497.08 494.79 512.57 393.72 367.75 455.59 447.77 450.96 477.21 463.79 473.34 457.72 458.68 449.64 464.30 482.31 470.61 465.82 492.53 473.85 465.99 496.39 430.98 489.52 491.40
NIST05 486.68 469.11 10297.38 345.59 81905.31 447.92 475.11 445.48 387.27 432.01 391.46 434.74 426.01 426.91 427.47 523.72 482.34 483.78 511.20 385.89 354.57 435.55 431.40 440.55 458.18 443.95 452.41 445.41 441.23 433.93 441.75 467.46 454.96 442.56 466.00 459.63 449.62 484.10 407.22 471.86 482.78
NIST05 486.94 468.84 10290.54 344.27 81905.45 448.14 476.07 445.55 386.72 431.86 389.86 434.97 427.30 426.91 427.43 523.80 483.05 485.12 511.42 386.34 354.45 436.65 432.46 441.09 459.17 444.33 453.00 446.33 441.49 434.50 442.15 467.78 455.39 442.89 466.25 460.11 450.14 484.78 407.77 472.62 482.54
NIST6 476.86 445.15 9836.92 341.23 81905.45 448.18 476.07 441.04 386.63 437.14 386.71 431.28 429.36 430.88 429.89 526.14 492.36 493.00 512.12 390.22 363.78 449.46 442.83 447.52 470.59 460.78 466.53 454.25 453.59 446.05 457.75 478.77 468.38 457.89 482.76 472.34 461.56 494.02 426.07 485.87 489.46
NIST6 476.75 445.13 9840.31 340.30 81905.30 449.11 476.58 441.33 386.77 437.93 387.42 431.70 429.67 430.66 430.54 527.41 492.89 493.47 512.35 390.66 364.06 449.89 443.83 448.05 471.05 461.70 467.40 454.54 453.95 445.87 458.02 479.21 468.35 457.93 482.98 472.44 461.62 494.20 424.00 486.30 489.77
NIST7 487.42 464.64 10274.92 343.68 81905.45 451.90 475.93 446.91 389.40 435.88 389.20 434.41 429.33 431.31 430.23 523.95 488.03 487.33 511.91 389.94 358.63 443.09 437.62 444.74 465.89 448.06 460.06 450.07 446.93 438.48 448.96 471.72 458.25 450.78 475.97 462.27 454.93 487.58 413.12 476.75 484.83
NIST7 488.10 465.87 10292.06 345.07 81905.30 450.86 475.17 446.73 389.10 434.73 388.54 433.95 428.87 431.31 429.26 522.41 486.94 486.43 511.52 389.19 357.83 441.90 436.03 443.65 464.78 446.43 458.27 449.15 445.94 437.97 447.79 470.63 457.54 449.96 474.80 461.51 454.27 486.78 414.10 475.53 483.89
NIST8 476.89 448.35 9918.60 338.27 81905.32 450.64 481.09 443.54 391.01 439.95 388.69 435.87 430.46 431.46 434.24 530.06 495.06 494.26 514.75 393.12 365.86 452.95 446.09 453.51 473.61 460.41 473.16 459.92 455.15 448.60 461.41 481.94 470.27 459.34 486.53 473.59 462.83 497.80 426.10 489.91 495.95
NIST9 486.63 460.46 10163.45 346.26 81905.32 449.41 471.74 444.26 385.32 433.49 387.38 430.31 428.33 430.59 426.49 520.90 485.94 486.60 509.70 387.41 357.15 440.45 435.19 439.99 463.52 449.08 454.97 445.68 445.90 436.79 446.39 469.52 457.30 449.78 473.00 461.85 454.15 484.88 413.62 474.04 479.89
NIST10 487.15 444.96 9991.09 319.58 81905.44 453.00 482.04 453.00 381.15 446.19 396.06 439.89 440.75 435.74 440.97 538.29 499.43 498.35 521.66 402.09 372.35 453.91 450.32 462.28 485.23 463.45 473.71 465.79 466.22 454.41 465.94 489.20 479.19 465.94 489.66 478.48 473.42 505.06 427.05 492.80 510.92
NIST11 478.19 465.64 10123.32 365.17 81905.44 447.23 470.35 436.04 394.24 427.65 380.77 426.34 419.11 426.47 420.32 513.18 481.32 482.29 502.95 379.26 351.12 438.41 430.49 431.94 453.23 444.90 452.93 439.62 435.59 430.81 441.25 462.36 448.86 443.18 469.16 456.54 444.26 477.79 411.48 470.07 467.19
NIST12 474.62 441.62 9864.40 333.76 81905.44 451.07 480.51 447.79 392.89 443.15 393.36 440.56 435.24 436.82 437.20 536.46 500.46 498.03 525.52 401.83 370.09 458.24 454.56 462.25 483.64 471.80 479.26 469.88 467.81 457.96 468.78 491.48 477.95 469.12 491.57 481.54 476.12 505.41 433.24 499.39 509.84
NIST12 473.84 441.06 9856.89 333.10 81905.30 450.04 479.74 446.33 391.36 442.03 392.65 440.18 433.63 436.57 436.67 534.75 499.60 497.28 524.14 400.94 368.99 457.02 452.69 460.64 482.51 471.14 477.93 467.99 465.80 456.41 467.74 489.98 476.46 468.00 490.87 479.94 474.05 503.48 431.96 497.19 506.81
NIST13 489.11 466.75 10221.10 349.66 81905.44 449.24 472.55 441.28 383.61 431.39 384.02 427.03 424.95 426.52 424.71 516.57 482.20 483.93 501.97 381.37 354.41 436.75 429.43 434.49 456.88 440.94 450.99 439.26 437.14 430.57 441.50 463.19 452.21 443.08 469.64 456.42 444.99 479.89 408.71 467.80 471.33
NIST13 491.07 470.54 10271.83 352.48 81905.30 450.05 473.25 441.83 384.88 431.17 383.72 426.44 425.18 426.03 423.98 516.16 481.31 483.32 501.16 380.13 353.49 435.82 428.66 433.25 455.17 438.99 449.50 437.96 436.05 429.29 439.68 461.66 450.91 441.59 467.88 455.26 443.76 478.90 407.68 466.74 469.99
NIST14 475.74 441.86 9829.73 340.81 81905.28 449.30 465.79 444.90 387.22 439.03 389.39 431.61 432.22 430.22 431.07 528.69 493.63 492.82 517.01 396.75 369.78 453.71 448.87 453.65 477.79 462.55 474.45 463.85 457.85 451.57 465.91 486.85 471.58 463.42 491.16 478.19 468.53 500.54 426.74 492.47 500.40
NIST14 474.05 438.90 9785.39 341.30 81905.32 448.51 464.31 444.24 386.77 438.95 389.31 431.13 431.82 430.09 431.16 529.34 494.49 492.67 517.44 397.70 371.05 454.65 449.91 454.22 478.82 463.82 475.41 464.64 458.57 453.20 466.88 488.30 472.73 464.89 492.98 479.81 470.43 502.51 427.46 493.71 501.96
NIST15 489.68 471.63 10332.19 344.21 81905.28 450.86 487.56 443.22 388.44 433.64 386.53 434.28 426.03 431.67 428.62 520.78 485.77 486.57 506.68 382.77 352.18 437.74 430.67 437.91 457.89 444.71 451.15 440.06 441.37 431.85 439.90 462.92 453.70 444.01 466.44 455.47 446.98 479.82 410.80 469.18 473.24
NIST15 489.14 469.53 10298.05 343.07 81905.32 451.31 486.91 443.91 389.28 434.53 387.12 434.84 427.38 432.08 429.35 521.85 486.72 488.10 508.07 384.26 353.45 439.43 432.66 440.02 460.04 446.83 453.74 442.76 443.73 433.78 442.71 465.23 455.76 445.98 468.45 457.51 448.83 481.72 412.93 471.68 476.21
NIST16 476.53 435.65 9789.85 344.32 81905.28 448.24 471.48 442.10 392.79 437.56 388.58 432.52 433.27 432.76 433.79 531.61 497.73 497.61 516.12 398.75 367.78 454.90 451.41 455.11 478.33 466.95 474.67 462.69 462.71 456.37 465.51 487.59 476.22 467.66 492.27 480.10 470.63 508.41 431.23 494.23 504.55
NIST17 486.68 472.40 10282.33 340.71 81905.28 451.47 479.10 445.72 383.90 435.62 387.62 433.12 426.21 429.46 426.94 519.87 484.00 484.01 508.96 383.49 356.18 439.34 431.67 439.28 460.50 444.38 454.51 444.37 440.49 431.63 444.03 465.97 453.23 444.09 469.38 457.58 448.78 477.75 410.16 471.46 474.57
NIST18 474.37 439.21 9745.28 326.48 81905.31 450.74 474.02 444.93 376.40 442.03 391.06 438.23 435.93 436.78 435.39 532.08 495.54 494.94 516.76 405.45 371.76 456.33 452.08 456.51 482.75 467.66 475.44 464.48 463.55 454.37 465.64 490.16 476.02 467.70 494.69 484.34 475.11 506.39 433.01 499.50 502.77
NIST19 490.45 472.49 10408.35 357.36 81905.31 449.30 477.77 442.68 398.66 430.86 384.83 427.68 422.64 425.20 424.53 517.87 484.44 485.00 507.07 375.99 351.02 435.70 428.72 436.01 454.54 441.23 451.23 440.16 437.30 430.47 441.02 461.24 450.75 441.40 464.76 451.57 442.49 476.24 406.36 464.52 472.61
NIST20 480.51 448.13 9936.33 341.69 81905.31 449.60 479.35 450.81 396.15 440.47 391.81 435.91 435.45 436.78 436.44 533.10 495.28 494.85 518.55 399.49 368.55 458.56 448.56 454.32 476.52 461.55 470.19 463.63 457.44 450.90 462.40 482.39 472.06 462.30 483.13 474.87 466.33 498.92 427.08 490.29 496.42
NIST21 483.21 460.10 10138.45 342.44 81905.31 450.38 473.09 438.55 380.79 433.34 385.02 430.68 424.60 426.59 425.07 518.83 485.96 486.27 506.92 383.21 355.53 436.58 433.77 439.88 461.89 448.55 457.76 443.51 444.62 435.53 446.09 469.76 456.37 448.02 476.33 461.48 452.10 484.67 413.37 474.44 480.24
NIST22 473.52 439.64 9787.81 311.76 81905.30 455.43 482.99 445.89 372.97 446.63 394.13 444.91 435.79 439.45 441.47 538.24 500.30 500.64 528.12 406.28 374.80 464.81 459.41 465.26 488.45 472.21 485.44 471.53 470.75 460.46 470.38 495.59 485.09 472.88 498.81 488.49 476.45 510.96 433.67 503.90 510.53
NIST23 489.91 469.63 10307.47 370.66 81905.29 445.60 470.49 442.52 401.25 428.36 383.05 423.89 423.91 424.33 421.17 514.69 481.94 481.41 499.71 377.74 350.72 431.58 425.71 431.85 452.93 440.23 446.27 437.55 434.29 428.25 439.90 459.86 446.73 440.03 463.95 451.29 444.21 475.47 408.00 464.31 469.90
NIST24 481.05 446.93 9901.08 342.09 81905.30 450.87 473.34 442.51 388.49 438.84 389.83 426.77 432.62 431.83 430.59 528.11 490.82 496.02 514.89 394.80 363.12 452.29 445.13 449.93 474.18 457.14 468.43 456.80 458.23 448.94 455.18 479.80 468.14 458.87 486.17 472.61 459.60 496.71 422.91 486.88 493.48
NIST24 481.92 448.99 9929.18 343.43 81905.29 450.49 473.22 442.62 388.51 438.47 389.58 428.05 431.64 432.04 430.23 526.98 490.61 495.78 514.26 394.49 362.61 450.60 444.05 448.82 473.03 456.25 467.49 456.17 457.79 448.10 455.50 479.31 468.20 458.24 485.74 471.95 459.17 495.62 422.65 486.49 492.18
NIST25 482.70 461.47 10178.20 341.25 81905.30 449.54 478.74 445.43 386.80 434.83 386.74 439.17 426.79 430.72 430.10 523.02 489.84 485.47 510.35 386.75 359.87 441.63 436.63 443.61 463.81 452.23 459.51 448.89 444.16 437.13 452.00 471.94 459.73 450.80 473.96 463.32 457.55 486.45 416.58 477.15 482.68
NIST25 482.89 462.30 10205.53 341.75 81905.29 449.50 478.73 445.12 387.28 434.09 386.37 438.32 426.65 429.76 429.59 522.65 489.00 484.05 509.50 385.12 358.86 440.68 435.46 442.62 462.42 451.08 457.90 447.47 441.87 435.49 450.17 470.30 457.09 449.23 471.76 461.48 456.23 484.79 415.04 475.09 481.09
NIST26 475.85 442.26 9821.46 339.13 81905.30 449.82 478.86 449.48 391.30 439.42 388.16 429.60 433.30 433.69 432.76 530.34 495.99 492.75 515.04 396.27 369.31 457.22 447.95 454.53 477.37 464.21 472.22 457.67 457.04 450.28 457.52 481.16 474.92 462.56 487.80 476.61 467.29 504.00 427.02 488.29 499.35
NIST26 476.50 443.24 9846.55 342.93 81905.30 450.25 477.49 449.30 392.58 439.10 388.21 430.28 433.06 434.12 433.04 530.38 496.52 493.01 515.39 396.52 368.91 456.60 447.26 453.87 476.57 463.72 471.75 456.74 456.14 449.64 458.05 480.93 474.69 462.42 487.23 476.02 466.80 503.52 426.96 488.72 497.97
NIST27 487.99 466.59 10268.34 345.50 81905.30 450.18 473.37 439.30 385.21 433.93 387.95 435.56 425.99 428.74 427.64 520.58 484.99 487.94 509.51 384.99 354.32 437.00 433.65 439.13 460.58 445.69 455.57 447.45 444.49 435.50 449.29 470.06 453.59 447.18 472.03 459.39 450.38 480.12 412.73 475.21 477.31
NIST27 488.43 468.11 10291.14 341.75 81905.30 449.78 474.38 438.74 383.52 433.56 387.57 435.80 425.37 427.73 426.81 519.50 483.49 486.87 508.38 383.47 353.22 435.58 432.71 438.22 459.50 444.37 454.30 447.15 443.86 434.38 447.87 469.05 451.67 445.64 470.75 458.10 449.18 478.25 411.33 473.28 476.18
NIST28 481.34 454.44 10017.53 348.49 81905.31 449.17 477.65 443.20 386.95 438.17 392.40 430.22 431.13 432.72 431.76 526.74 490.40 490.87 515.29 391.53 364.16 447.05 443.13 447.60 470.80 456.31 464.04 453.56 449.60 444.86 453.63 475.83 464.84 456.97 481.28 469.54 461.55 492.36 420.25 483.39 492.56
NIST29 482.64 454.82 10073.27 337.14 81905.31 450.74 474.65 444.99 389.18 435.02 384.31 435.14 427.92 429.68 428.65 523.79 490.00 489.41 509.37 389.03 358.73 445.65 437.71 445.03 466.06 452.52 462.56 450.91 450.68 439.95 452.72 474.60 462.02 451.90 477.47 465.29 455.43 489.75 418.52 479.35 482.89
stabw 6.42 12.50 211.46 10.87 0.07 2.44 5.00 4.20 5.60 4.59 3.43 4.32 5.09 4.28 5.59 7.20 6.97 6.53 6.80 8.31 8.08 10.36 9.32 9.91 10.69 10.77 10.69 10.40 10.03 10.30 11.05 10.34 10.78 10.73 11.39 10.37 10.62 11.29 10.23 12.04 13.11
error 1.33 1.42 1.49 1.47 1.49 2.19 2.38 2.11 2.21 2.40 2.50 2.39 2.31 2.24 2.32 2.54 2.30 2.42 2.46 2.51 2.37 2.50 2.49 2.45 2.61 2.86

NIST610_611 Lit* 421.22 508.53 467.63 445.22 456.62 368.34 435.26 442.52 447.96 445.86 430.80 446.94 449.69 447.31 444.80 435.83 448.94 445.77 437.01 453.31 438.41 425.41 453.66 418.01 460.94 458.57
*NIST610/611: Pearce, N.J.G., Perkins, W.T., Westgate, J.A., Gorton, M.P., Jackson, S.E., Neal, C.R., Chenery, S.P. (1997), A compilation of New and Published Major and Trace Element Data for NIST SRM 610 and NIST SRM 612 Glass Reference Materials, Geostandards Newsletter, 21, (1), 115-144.
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