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Item DR1. Experimental Methods 
 

Mineral separates were obtained from crushed, sieved (0.125 and 0.250mm fraction), 
and ultrasonically cleaned samples. Pure mineral fractions(>99 vol. %) of biotite, 
amphibole, quartz, and K-feldspar were obtained by standard gravimetric and magnetic 
techniques followed by hand-picking under a microscope. 
 
Microprobe analyses Mineral separates mounted in epoxy and then polished (final step 
using 1/4 μm diamond paste) and analysed using a Cameca SX50 electron microprobe 
equipped with five WDS spectrometers (CNR-Institute of Environmental Geology and 
Geo-engineering in Rome) Operating conditions were set as follows: 15 kV accelerating 
voltage, 15 nA beam current on the sample, 10 lm beam diameter, and 20s counting time. 
The following standards were used: wollastonite (Si and Ca), corundum (Al), diopside 
(Mg), andradite (Fe), rutile (Ti), orthoclase (K), jadeite (Na), and metals (Cr and Mn). 
 
Stable isotope analyses 
The hydrogen isotope composition of biotite and amphibole were measured at the CNR–
IGG using the TC/EA method described in Sharp et al. (2001), using a ThermoFisher 
Delta XP IRMS. Aliquots of 1 to 1.5 mg were used for biotite, and 4 to 6 mg for 
amphibole. The measurements were at least duplicated and averaged. For inter-
comparison, part of the measurements were duplicated at the University of New Mexico, 
following the same method (Sharp et al., 2001 ), and at the University of Budapest, by 
conventional vacuum fusion, following the method of [32] Vennemann & O’Neil (1993). 

In all laboratories the D values were compared with those of internal standards, 

calibrated relative to NBS-30 (D = 67‰). 
 
The 18O/16O ratios of mineral separates were measured by conventional laser fluorination 
at the CNR–IGG. A 25W Merchantek CO2 laser was used for heating the sample in a F2 
atmosphere. Precision and accuracy of the analyses were monitored by measuring 
aliquots of laboratory quartz standards (QMS, δ18O=14.05‰) during each set of analyses, 
yielding an average reproducibility of ± 0.14‰ (2σ; n=9). The NBS-28 (δ18O=9.60‰) 
measured in Pisa yielded an average δ18O=9.54±0.15‰(2σ, n=4). No data correction was 
necessary. 

 
40Ar/39Ar analyses 
Mineral separates were cleaned in acetone followed by deionised water in an ultrasonic 
bath. Samples were weighed, wrapped in Al foil and sealed in quartz ampoules together 



with the flux monitor Hb3gr (t = 1073.6 ± 5.3Ma, (Jourdan et al. 2006 ). Nuclear 
irradiation was carried out in position B2W of the SAFARI-1 reactor at Pelindaba, South 
Africa, in three separate irradiations. Error-weighted average irradiation parameters were 
determined from Hb3gr in each irradiation and are listed in Table DR4. Argon was 
extracted from the samples using a Ta resistance furnace over the temperature interval 
400-1600°C using 50, 100 or 200°C steps of 30 minutes duration. The Ar was purified 
using a SEAES NP10 getter at 250°C and transferred to the MS1 mass spectrometer for 
isotopic analysis. The MS1 is a 90° sector noble gas mass spectrometer with a Baur-
Signer source and Faraday detector. Raw data were corrected for mass discrimination 
(calibrated using atmospheric argon), radioactive decay and neutron interference 
corrections. The latter were determined from pure CaF2 and K2SO4 salts included in the 
ampoule with the following values: (40Ar/39Ar)K = 0.044 ±0.023; (38Ar/39Ar)K = 0.01243 
±0.00002; (39Ar/37Ar)Ca = 0.000745 ±0.000003; and 36Ar/37Ar)Ca = 0.000269 
±0.000007. Irradiation parameters and Ar-Ar stepped heating data are given in Tables 
DR4 and DR5 respectively. Total, plateau and isochron (from 36Ar/40Ar versus 39Ar/40Ar 
diagrams) ages are given in Table DR3 together with the “preferred age” for each sample. 
Plateau and isochron ages were obtained using the ISOPLOT/Ex 3.23 program (Ludwig, 

2003) and presented in Figure DR1., All ages in Table DR3 are reported at the 2 level of 
uncertainty. 36Ar/40Ar versus 39Ar/40Ar plots demonstrated that atmospheric Ar is the 
trapped component in all samples and ages obtained from these plots were preferred 
where statistically acceptable (Table DR3). Amphibole and biotite samples contain only 
one trapped Ar component having 40Ar/36Ar ratios overlapping within error of the 
atmospheric ratio of 295.5. Age spectra have therefore been calculated using an 
atmospheric composition for trapped Ar, and plateau ages are calculated from 70-100% 
of the 39Ar release. For all amphibole and biotite samples the plateau and isochron ages 
are indistinguishable within error limits and the latter are used mostly as the preferred 
sample formation ages. 
 
The three feldspar age spectra showed a pattern of steadily increasing apparent ages with 
no clear plateau. This age pattern is most likely caused by a mixture of extraneous Ar 
components with variable 40Ar/36Ar compositions and because of the complexity of their 
Ar release, the feldspar results are discarded from further discussion. 
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(3) XA11 amphibole
Plateau age = 28.3 ± 1.2 Ma
Includes 98% 39Ar

Age = 28.7 ± 1.2 Ma
Initial 40Ar/36Ar = 297 ± 1
MSWD = 0.57

Figure DR1: 40Ar/39Ar plots
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Age = 35.4 ± 2.5 Ma
Initial 40Ar/36Ar = 300 ± 4
MSWD = 1.19
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(10) CD218 amphibole

Age = 37.5 ± 0.8 Ma
Initial 40Ar/36Ar = 293 ± 6
MSWD = 1.02

Plateau age = 37.1 ± 1.0 Ma
Includes 100% 39Ar
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(11) CD212 biotite

Age = 37.6 ± 0.8 Ma
Initial 40Ar/36Ar = 302 ± 8
MSWD = 0.53

Plateau age = 37.6 ± 0.7 Ma
Includes 100% 39Ar
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(9) CD205 biotite

Age = 37.5 ± 0.6 Ma
Initial 40Ar/36Ar = 291 ± 26
MSWD = 0.06

Plateau age = 37.4 ± 0.5 Ma
Includes 100% 39Ar
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(12) CD318 amphibole
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(15) CD47 biotite

Age = 39.8 ± 0.6 Ma
Initial 40Ar/36Ar = 293 ± 4
MSWD = 1.3

Plateau age = 39.9 ± 0.7 Ma
Includes 90% 39Ar
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(14) CD341 biotite

Age = 39.4 ± 0.3 Ma
Initial 40Ar/36Ar = 289 ± 4
MSWD = 1.09

Plateau age = 38.7 ± 0.5 Ma
Includes 99% 39Ar
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(16) CD54 biotite

Age = 39.9 ± 0.5 Ma
Initial 40Ar/36Ar = 304 ± 9
MSWD = 0.46

Plateau age = 40.0 ± 0.3 Ma
Includes 98% 39Ar
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(13) CD318 biotite

Age = 38.7 ± 0.7 Ma
Initial 40Ar/36Ar = 300 ± 8
MSWD = 0.56

Plateau age = 38.7 ± 0.8 Ma
Includes 100% 39Ar
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(18) CD341 amphibole

Age = 42.5 ± 1.5 Ma
Initial 40Ar/36Ar = 342 ± 62
MSWD = 0.72

Plateau age = 42.8 ± 0.8 Ma
Includes 100% 39Ar
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(19) SAX9 amphibole

Age = 46.8 ± 1.1 Ma
Initial 40Ar/36Ar = 300 ± 12
MSWD = 0.66

Plateau age = 46.5 ± 0.7 Ma
Includes 70% 39Ar
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(20) CD64 biotite

Age = 48.4 ± 0.8 Ma
Initial 40Ar/36Ar = 300 ± 4
MSWD = 1.94

Plateau age = 48.8 ± 0.8 Ma
Includes 94% 39Ar
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Age = 41.7 ± 0.8 Ma
Initial 40Ar/36Ar = 322 ± 42
MSWD = 0.19
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Includes 99% 39Ar
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(21) SAX6 amphibole

Age = 49.7 ± 0.6 Ma
Initial 40Ar/36Ar = 296 ± 14
MSWD = 1.04

Plateau age = 50.0 ± 0.7 Ma
Includes 98% 39Ar
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(22) SAX7 amphibole

Age = 51.6 ± 0.6 Ma
Initial 40Ar/36Ar = 302 ± 6
MSWD = 1.17

Plateau age = 52.0 ± 0.7 Ma
Includes 72% 39Ar
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(23) SAX3 feldspar

Age = 45.7 ± 11.6 Ma
Initial 40Ar/36Ar = 961 ± 576
MSWD = 0.55

Plateau age = 45.5 ± 0.4 Ma
Includes 48% 39Ar
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(24) SAX6 feldspar

Age = 46.3 ± 1.2 Ma
Initial 40Ar/36Ar = 322 ± 31
MSWD = 13

Total age = 46.9 ± 1.0 Ma
Includes 100% 39Ar
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(25) SAX9 feldspar

Age = 47.4 ± 0.8 Ma
Initial 40Ar/36Ar = 300 ± 4
MSWD = 1.94

Total age = 48.5 ± 1.0 Ma
Includes 100% 39Ar
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(27) Pb17 biotite

Plateau age = 481.9 ± 7.4 Ma
Includes 84% 39Ar
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(26) Pb23 biotite

Age = 465 ± 12 Ma
Initial 40Ar/36Ar = 294 ± 50
MSWD = 255 Plateau age = 471.0 ± 7.1 Ma

Includes 88% 39Ar



Table DR1: Sample information, δD values of biotite, amphibole and estimated meteoric waters, and surface temperatures.

Sample δDbiotite SEM δDamphibole SEM Rock type Locality Height Lat / Long Notes

δDmw Temp. (ºC) δDmw Temp. (ºC)
CD47 -127 1.2 syenite S. Oakley Gl. 1023 73°43.849 166°02.923 -46 -7 -65 -10 -
CD48 -118 2.5 syenite S. Oakley Gl. 1124 73°43.849 166°01.747 -
CD50 -103 0.8 -104 4.8 gabbro S. Oakley Gl. 1124 73°43.849 166°01.747 -21 -3 -40 -6 -
DF9 -136 0.1 -169 1.7 syenite S. Oakley Gl. 1100ca. n.a n.a -72 -11 -90 -14 -
DF10 -112 3.2 syenite S. Oakley Gl. 1100ca. n.a n.a -
DF3 -108 2.4 syenite S. Oakley Gl. 1100ca. n.a n.a -82 -13 -101 -16 -
DF1 -168 4.7 syenite S. Oakley Gl. 1100ca. n.a n.a -81 -13 -99 -16 -
DF8 -118 -216 1.1 syenite S. Oakley Gl. 1100ca. n.a n.a 1

SAX12 -193 0.8 basalt Mt.Casey-to-Oakley Gl 1200 ca. 73°43.618 166°00.640 -133 -21 -151 -24 -
SAX18 -142 4.5 basanite Mt.Casey-to-Oakley Gl 1200 ca. 73°43.618 166°00.640 -83 -13 -102 -16 -
SAX5 -111 0.1 -135 1.7 syenite Mt.Casey-to-Oakley Gl 1300 ca. 73°44.582 165°53.930 -
SAX17 -95 1.2 -178 6.9 syenite Mt.Casey-to-Oakley Gl n.a 73°43.894 165°49.541 -
SAX3 -208 4.3 trachyte Mt.Casey-to-Oakley Gl 1300 ca. 73°44.582 165°53.930 1
SAX6 -149 2.2 trachyte Mt.Casey-to-Oakley Gl 1300 ca. 73°44.582 165°53.930 -83 -13 -102 -16 -
SAX7 -239 0.7 syenite Mt.Casey-to-Oakley Gl 1300 ca. 73°44.582 165°53.930 -146 -23 -165 -26 1
SAX9 -122 3.2 trachyte Mt.Casey-to-Oakley Gl 1200 ca. 73°43.618 166°00.640 -41 -6 -
SAX11 -196 1.7 basalt Mt.Casey-to-Oakley Gl 1200 ca. 73°43.618 166°00.640 -
CD54 -99 3.2 syenite  NE Mt. Knetsch 1852 73°43.867 165°49.511 -14 -2 -33 -5 -
CD64 -83 1.9 monzosyenite N. Oakley Gl. 1386 73°41.499 165°59.547 -2 -0.2 -20 -3 -
CD65 -84 0.7 monzosyenite N. Oakley Gl. 1386 73°41.499 165°59.547 -1 -0.1 -20 -3 -
CD205 -122 1.1 -127 4.6 syenite Mt. McGee 1238 74°02.024 164°22.588 -68 -11 -86 -14 -
CD318 -142 1.2 -129 3.1 monzonite Mt. McGee 1410 74°02.670 164°33.712 -67 -11 -86 -14 -
CD341 -122 2.2 -116 7.0 monzonite Mt. McGee 1186 74°00.921 164°21.546 -36 -6 -54 -9 -
SX13 -185 4.9 hawaiite  Mt. Mc Gee 1100 74°02.354 164°34.473 -127 -20 -146 -23 -

C3 -123 leucogranite  Mt. Mc Gee n.a n.a n.a 2
CD212 -155 5.6 syenite Pinckard Table 1238 74°02.024 164°22.588 -86 -14 -105 -16 -
CD218 -174 2.1 -127 4.8 monzosyenite Pinckard Table 1285 73°59.962 164°17.901 -45 -7 -64 -10 -

BD5 -83 4.8 leucogranite Tinker Gl. 940 n.a n.a 2
BD7 -92 4.6 leucogranite Harrow Peaks 30 n.a n.a 2
BD8 -79 3.9 leucogranite Harrow Peaks 15 n.a n.a 2
C8 -183 4.7 leucogranite Tinker Gl. 1293 n.a n.a -
C1 -179 4 leucogranite Cape Sibbald 1 ca. n.a n.a -

XA9 -150 1.2 basalt Bier Point 1050 74°09.491 164°08.715 -93 -15 -111 -18 -
XA2 -179 3.9 hawaiite Bier Point 1160 74°09.491 164°08.715 -123 -19 -142 -22 -

SA11b -169 1.8  basalt Bier Point 1160 74°07.186 164°17.808 -115 -18 -134 -21 -
XA11 -193 0.4 basalt Bier Point 1050 74°09.491 164°08.715 -86 -14 -105 -17 -

Thydrotherm. 300ºC Thydrotherm. 400ºC



AS9 -138 5.0 Latite Random Hills 1630 74° 09.413 164°26.362 -76 -12 -95 -15 -
AS13 -145 4.7 tephrite Random Hills 1480 74°09.739 164°26.612 -84 -13 -102 -16 -
AS15 -122 2.1 basanite Random Hills 1480 74°09.739 164°26.612 -63 -10 -82 -13 -
SX2 -143 3.1 tephrite Mt. Monteagle n.a. 73°42.458 165°28.717 -85 -13 -104 -16 -

PB16 -69 1.5 monzogranite Mt. Monteagle 1790 n.a n.a 2
PB18 -123 2.8 monzogranite Mt. Monteagle 2500 n.a n.a 2
PB14 -137 4 monzogranite Mt. Monteagle 2200 n.a n.a 2
PB20 -135 4.6 monzogranite Mt. Monteagle 1950 n.a n.a 2
PB23 -129 3.9 monzogranite Mt. Monteagle 1.2 n.a n.a 2
PB13 -101 5.1 monzogranite Mt. Monteagle 2700 n.a n.a 2
AR20 -177 0.4 monzodiorite Cape Crossfire n.a. n.a n.a -105 -17 -124 -20 -

CD260 -198 0.7 -54 1.6 gabbro Cape King 934 73°29.868 167°01.088 -65 -10 -84 -13 -
D1 -142 2.3 syenite Marinella Camp 936 73°29.866 167°01.195 -41 -7 -60 -10 -
D2 -185 1.9 syenite Marinella Camp 936 73°29.866 167°01.195 -88 -14 -107 -17 -

CD259 -254 0.6 -76 0.9 gabbro Cape King 934 73°29.868 167°01.088 -11 -2 -29 -5 -
L1 -187 1.0 diorite Cape King n.a n.a n.a -122 -19 -141 -22 -

Notes: 1:discarded oxidised samples; 2: δD valuses from Dallai et al. (2001)
SEM: Standard deviation of the mean for hydrogen isotope analyses always
n.a.: not available



Sample δ18O SEM
DF3 Kfs 6.18 0.08
DF3 Qtz 8.02 0.00
DF3 Bt 2.47 0.01
DF3 Amph 3.87 0.02

DF10 Kfs 4.47 0.22
DF10 Qtz 5.88 0.12
DF10 Amph 2.22 0.14

DF9 Kfs 6.48 0.05
DF9 Qtz 8.02 0.06
DF9 Bt 1.91 0.01
DF9 Amph 3.39 0.10

DF8 Kfs 6.32 0.05
DF8 Qtz 7.86 0.05
DF8 Bt 2.14 0.11
DF8 Amph 3.81 0.05

DF1 Kfs 4.19 0.08
DF1 Qtz 5.46 0.18
DF1 Amph 1.71 0.03

SAX17 Kfs 4.74 0.04
SAX17 Qtz 5.80 0.05
SAX17 Amph 2.07 0.03

XA11 Amph 5.40 0.03

XA9 Amph 3.02 0.18

SAX9 Kfs 4.96 0.22

Table DR2: Oxygen isotope compositions. 
Amph = amphibole; Kfs = potassium feldspar; 
Qtz = quartz; Bt = biotite. SEM: standard error 
of the mean.



SAX9 Amph 2.29 0.02

SAX6 Kfs 5.78 0.11
SAX6 Amph 3.67 0.06

SAX7 Kfs 5.34 0.07
SAX7 Amph 3.24 0.04

SAX3 Kfs 5.86 0.05
SAX3 Amph 3.89 0.04

SAX5 Kfs 6.39 0.27
SAX5 Qtz 7.83 0.02
SAX5 Bt 2.32 0.10
SAX5 Amph 3.81 0.13

CD205 Kfs 6.42 0.05
CD205 Qtz 8.76 0.04
CD205 Amph 4.07 0.11



Table DR3: Summary of Ar-Ar age determinations (2s errors).
Sample Mineral MSWDa N p b Notes

D1 amphibole 21.6 ± 0.7 25.4 ± 1.4 100 28.6 ± 3.3 0.30 296 ± 3 9 0.95 25.4 ± 1.4
L1 amphibole 26.4 ± 0.5 27.0 ± 0.7 95 27.2 ± 1.8 0.67 294 ± 7 9 0.70 27.0 ± 0.7
XA11 amphibole 30.5 ± 3.6 28.3 ± 1.2 98 28.7 ± 1.2 0.57 297 ± 1 9 0.78 28.7 ± 1.2
XA9 amphibole 30.3 ± 1.3 29.0 ± 1.7 85 29.1 ± 3.6 0.44 298 ± 4 12 0.93 29.0 ± 1.7
SAX11 amphibole 30.4 ± 0.9 30.4 ± 0.9 100 30.1 ± 1.0 1.04 300 ± 7 10 0.40 30.1 ± 1.0
D2 amphibole 31.6 ± 0.4 31.7 ± 0.9 97 31.8 ± 0.5 0.69 297 ± 7 5 0.31 31.8 ± 0.5
CD260 amphibole 34.4 ± 1.7 34.2 ± 1.2 89 34.0 ± 1.2 1.70 291 ± 29 8 0.12 34.0 ± 1.2
10.11.93 SAX18 amphibole 34.7 ± 0.4 99 1
10.11.93 SAX12 amphibole 34.7 ± 0.6 98 1
2.11.93 SX13 amphibole 34.7 ± 0.7 80 1
AR20 amphibole 28.3 ± 3.2 32.7 ± 2.5 91 35.4 ± 2.5 1.19 300 ± 4 6 0.31 35.4 ± 2.5
1.11.93 AS13 amphibole 35.4 ± 0.3 78 1
1.11.93 AS15 amphibole 37.0 ± 0.4 84 1
CD205 biotite 37.3 ± 0.3 37.4 ± 0.5 100 37.1 ± 1.1 0.06 291 ± 26 10 1.00 37.1 ± 1.1
CD218 amphibole 37.1 ± 1.0 37.1 ± 1.0 100 37.5 ± 0.8 1.02 293 ± 6 8 0.41 37.5 ± 0.8
CD212 biotite 37.6 ± 0.7 37.6 ± 0.7 100 37.6 ± 0.8 0.53 302 ± 8 10 0.83 37.6 ± 0.8
CD318 amphibole 38.5 ± 1.6 36.9 ± 1.0 97 37.3 ± 2.3 1.07 303 ± 6 9 0.38 37.3 ± 2.3 2
CD318 biotite 38.7 ± 0.8 38.7 ± 0.8 100 38.7 ± 0.7 0.56 300 ± 8 10 0.81 38.7 ± 0.7
1.11.93 AS9 amphibole 39.6 ± 0.6 92 1
CD47 biotite 39.9 ± 0.6 39.9 ± 0.7 90 39.8 ± 0.6 1.30 293 ± 4 9 0.25 39.8 ± 0.6
CD54 biotite 40.2 ± 0.4 40.0 ± 0.3 98 39.9 ± 0.5 0.46 304 ± 9 9 0.86 39.9 ± 0.9
SAX3 amphibole 42.9 ± 0.9 43.0 ± 0.8 99 41.7 ± 0.8 0.19 322 ± 42 6 0.94 41.7 ± 0.8 3
CD341 amphibole 44.8 ± 0.8 42.5 ± 0.8 100 42.5 ± 1.5 0.72 342 ± 62 8 0.63 42.5 ± 1.5 1
2.11.93 SX2 amphibole 43.8 ± 0.6 99 1
4.11.93 XA2 amphibole 45.0 ± 0.6 61 1
8.11.93 SA11b amphibole 46.7 ± 1.0 48
SAX9 amphibole 46.9 ± 1.0 46.5 ± 0.7 70 46.8 ± 1.1 0.66 300 ± 12 10 0.73 46.8 ± 1.1
CD64 biotite 48.5 ± 1.0 48.4 ± 0.8 94 48.8 ± 0.8 1.94 300 ± 4 9 0.06 48.4 ± 0.8
SAX6 amphibole 50.9 ± 1.0 50.7 ± 0.7 98 49.7 ± 0.6 1.04 296 ± 14 9 0.40 49.7 ± 0.6
SAX7 amphibole 53.0 ± 0.6 52.0 ± 0.7 72 51.6 ± 0.6 1.17 302 ± 6 6 0.32 51.6 ± 0.6 3

Feldspar
SAX3 feldspar 49.0 ± 0.2 45.7 ± 11.6 0.55 961 ± 576 9 0.80
SAX6 feldspar 46.9 ± 1.0 45.1 ± 0.4 13.00 322 ± 31 8 0.00

Isochron age% 39Ar 
plateau

Preferred 
Age (Ma)(Ma) (Ma)

40Ar/36Ar 
(Ma) intercept

Plateau AgeTotal age



SAX9 feldspar 48.5 ± 1.0 47.4 ± 0.8 1.94 300 ± 4 12 0.04
Country rocks
Pb23Bt biotite 472.1 ± 6.0 471.6 ± 7.1 88
Pb17Bt biotite 467.5 ± 6.0 481.9 ± 7.4 84 0.970

a MSWD = mean square weighted deviate
b p = "goodness of fit" based on χ2 distribution, if p<0.05 then isochron is rejected. 
1 40Ar-39Ar age data from Rocchi et al. (2002)
2 CD318 Biotite age preferred
3 SAX3 and SAX7 amphibole samples not plotted in Fig. 2 because oxidised samples with δD<-200‰



Table. DR4: 40Ar/39Ar irradiation parameters
Irradiatio

Amphibole Biotite Feldspar
MN05-a 0.271 ± 0.025 7.263 ± 0.054 0.01155 ± 0.000026 SAX6 SAX3

SAX7 SAX6
SAX9 SAX9
SAX11

MN06-b 0.492 ± 0.018 7.37 ± 0.060 0.00938 ± 0.000067 XA11 CA212
CA318 CD47
CA218 CD318

CD64
Pb17
Pb23

MN07-a 0.451 ± 0.027 4.169 ± 0.062 0.01267 ± 0.000073 CD341 CD341
AR20 CD54
CD260 CD218
SAX3 CD205

MN08-a 0.485 ± 0.022 6.222 ± 0.037 0.01099 ± 0.000040 XA9
D1
D2
L1

Samplesβ Jα



Temp. 40Ar*4 Cum. 39Ar
ºC (%) (%)

D1  amphibole        mass = 0.06669 g     
600 8597 ± 35 15.01 ± 0.11 71.5 ± 3.1 198.3 ± 0.7 2577.7 ± 1.9 1.4 3.6 nd nd
800 3682 ± 29 18.36 ± 0.13 177.8 ± 3.0 559.1 ± 2.1 1215.3 ± 1.2 10.5 13.7 1.23 ± 0.12 24.2 ± 2.3
900 1041 ± 33 3.75 ± 0.03 333.8 ± 5.1 377.7 ± 1.6 374.7 ± 0.3 17.9 20.6 1.12 ± 0.20 22.1 ± 3.9
970 1033 ± 29 7.00 ± 0.06 1073.9 ± 4.3 488.6 ± 1.8 387.5 ± 0.3 21.3 29.4 1.11 ± 0.13 21.8 ± 2.6
1020 2213 ± 37 19.00 ± 0.14 4069.4 ± 15.3 1011.6 ± 3.7 858.7 ± 0.8 23.8 47.8 1.35 ± 0.08 26.6 ± 1.6
1040 2090 ± 25 16.98 ± 0.12 7246.4 ± 27.1 1084.2 ± 4.0 831.1 ± 0.8 25.7 67.4 1.33 ± 0.05 26.2 ± 1.0
1060 1153 ± 39 9.43 ± 0.07 4488.6 ± 17.6 622.1 ± 2.3 459.4 ± 0.4 25.8 78.7 1.29 ± 0.14 25.4 ± 2.8
1100 1827 ± 49 14.23 ± 0.11 7379.9 ± 27.9 963.7 ± 3.6 721.1 ± 0.7 25.1 96.1 1.26 ± 0.11 24.9 ± 2.2
1150 2152 ± 30 2.48 ± 0.03 1580.4 ± 7.2 157.4 ± 0.6 657.9 ± 0.6 3.3 99.0 1.03 ± 0.43 20.4 ± 8.4
1250 3409 ± 36 1.15 ± 0.02 696.2 ± 4.0 55.9 ± 0.2 1026.5 ± 1.2 1.9 100.0 2.53 ± 1.42 49.5 ± 27.4
Total 27198 ± 110 107.39 ± 0.29 27117.9 ± 46.8 5518.6 ± 7.7 9109.9 ± 3.0
Concentration6 407822 ± 1652 57.1 ± 0.2 1.63 ± 0.00 0.324 ± 0.000 136601 ± 45

600 5098 ± 44 3.75 ± 0.05 67.6 ± 3.5 93.2 ± 0.4 1525.8 ± 1.5 1.3 1.1 1.53 ± 1.04 30.1 ± 20.3
800 3357 ± 39 6.79 ± 0.07 294.8 ± 7.6 319.4 ± 1.2 1049.6 ± 0.7 5.5 4.9 1.34 ± 0.27 26.3 ± 5.2
925 1719 ± 33 6.49 ± 0.07 610.7 ± 4.4 438.8 ± 1.6 591.2 ± 0.4 14.1 10.2 1.41 ± 0.16 27.7 ± 3.2
1025 3599 ± 34 47.40 ± 0.33 6849.1 ± 25.6 2518.1 ± 9.3 1538.4 ± 1.5 30.9 40.2 1.40 ± 0.03 27.6 ± 0.6
1050 1132 ± 28 17.26 ± 0.13 4043.6 ± 15.8 1030.1 ± 3.9 519.5 ± 0.4 35.6 52.5 1.34 ± 0.06 26.3 ± 1.2
1080 994 ± 29 21.47 ± 0.15 4782.7 ± 18.6 1361.8 ± 5.9 543.2 ± 0.5 45.9 68.7 1.36 ± 0.05 26.8 ± 0.9
1150 1500 ± 28 34.04 ± 0.24 7393.1 ± 28.0 2217.7 ± 8.4 849.4 ± 0.9 47.8 95.2 1.36 ± 0.03 26.8 ± 0.5
1250 1029 ± 23 1.75 ± 0.02 330.3 ± 2.3 265.4 ± 1.0 325.5 ± 0.5 6.6 98.4 0.60 ± 0.19 11.8 ± 3.8
1400 1853 ± 27 2.46 ± 0.03 409.8 ± 2.8 137.5 ± 0.5 561.3 ± 0.6 2.4 100.0 0.74 ± 0.43 14.6 ± 8.4
Total 20283 ± 97 141.41 ± 0.47 24781.7 ± 46.3 8381.9 ± 14.6 7503.8 ± 2.6
Concentration6 457125 ± 2181 113.0 ± 0.4 2.24 ± 0.00 0.739 ± 0.001 169119 ± 59

500 957 ± 38 0.35 ± 0.02 8699.2 ± 312.7 nd 330.5 ± 0.3 14.4 0.0 nd nd
600 483 ± 33 2.82 ± 0.04 423.1 ± 3.2 71.3 ± 0.6 158.4 ± 0.2 9.9 2.5 1.92 ± 1.18 19.7 #####
700 2275 ± 38 0.72 ± 0.03 3086.8 ± 22.2 64.3 ± 0.5 677.3 ± 0.6 0.7 4.8 0.67 ± 1.50 25.3 ± 25.3
800 685 ± 48 0.41 ± 0.02 1272.8 ± 9.2 55.2 ± 0.5 199.4 ± 0.2 0.0 6.7 nd nd

Table DR5: Ar-Ar analytical data. One standard deviation errors, nd = not determinable. 
Age5

(Ma)
Cl1 40Ar

(× 1015 moles)

40Ar*/39Ar36Ar K3

(× 109 moles) (× 109 moles) (× 109 moles)
Ca2

(× 1018 moles)

XA11 amphibole        mass = 0.02162 g

L1 amphibole        mass = 0.04437 g



900 273 ± 46 0.40 ± 0.02 241.7 ± 2.1 67.3 ± 0.5 92.6 ± 0.1 12.7 9.0 1.53 ± 1.77 29.5 ± 29.5
1000 282 ± 37 1.40 ± 0.04 553.4 ± 4.1 100.4 ± 0.8 105.5 ± 0.1 21.1 12.6 1.93 ± 0.94 15.6 ± 15.6
1200 1030 ± 29 24.51 ± 0.27 40775.0 ± 292.9 2387.9 ± 17.1 765.9 ± 1.6 60.2 96.2 1.68 ± 0.03 0.6 ± 0.6
1300 3077 ± 46 0.46 ± 0.01 940.6 ± 7.2 51.1 ± 0.4 939.6 ± 1.2 3.2 98.0 5.20 ± 2.31 37.4 ± 37.4
1600 11337 ± 34 0.55 ± 0.03 927.7 ± 8.1 56.3 ± 0.6 3380.1 ± 2.4 0.9 100.0 4.63 ± 1.54 25.0 ± 25.0
Total 20400 ± 117 31.62 ± 0.29 56920.3 ± 429.3 2853.7 ± 17.2 6649.5 ± 3.2
Concentration6 943555 ± 5433 51.9 ± 0.5 10.55 ± 0.08 0.516 ± 0.003 307563 ± 149

500 5512 ± 35 1.71 ± 0.02 94.2 ± 1.5 52.3 ± 0.2 1651.3 ± 1.2 1.4 1.3 3.22 ± 1.47 62.7 ± 28.1
600 4454 ± 28 2.29 ± 0.02 687.5 ± 3.4 208.7 ± 0.8 1383.7 ± 1.0 4.9 6.5 2.41 ± 0.30 47.1 ± 5.8
675 1619 ± 32 1.14 ± 0.03 1329.8 ± 5.2 326.6 ± 1.2 570.6 ± 0.7 16.2 14.6 2.10 ± 0.21 41.2 ± 4.1
750 3840 ± 24 0.52 ± 0.01 10544.2 ± 39.2 240.5 ± 0.9 1180.7 ± 1.3 3.9 20.6 1.42 ± 0.22 28.0 ± 4.4
800 548 ± 28 0.21 ± 0.01 732.6 ± 5.2 107.8 ± 0.4 183.5 ± 0.2 11.8 23.3 1.49 ± 0.57 29.4 ± 11.2
875 471 ± 35 0.31 ± 0.01 431.5 ± 6.4 129.0 ± 0.5 156.0 ± 0.1 10.9 26.5 0.98 ± 0.60 19.3 ± 11.8
950 872 ± 30 0.81 ± 0.02 740.1 ± 3.2 161.7 ± 0.6 286.9 ± 0.2 10.2 30.6 1.35 ± 0.41 26.5 ± 8.0
1025 686 ± 42 1.67 ± 0.03 1153.5 ± 4.5 249.1 ± 0.9 246.0 ± 0.2 17.6 36.8 1.29 ± 0.37 25.5 ± 7.3
1100 745 ± 36 8.33 ± 0.07 12153.2 ± 45.6 918.1 ± 3.4 402.4 ± 0.4 45.3 59.6 1.48 ± 0.09 29.1 ± 1.7
1200 1634 ± 32 10.26 ± 0.07 19320.9 ± 72.1 1296.7 ± 4.8 741.4 ± 0.8 34.9 91.9 1.48 ± 0.05 29.2 ± 1.0
1300 2439 ± 42 2.17 ± 0.03 4297.4 ± 16.4 254.5 ± 0.9 771.0 ± 0.6 6.5 98.3 1.47 ± 0.36 28.9 ± 7.1
1400 4780 ± 43 0.65 ± 0.03 1113.8 ± 4.7 68.8 ± 0.3 1412.4 ± 1.5 0.0 100.0 nd nd
Total 27600 ± 119 30.06 ± 0.12 52598.6 ± 96.2 4013.7 ± 6.4 8986.1 ± 2.8
Concentration6 970107 ± 4187 37.5 ± 0.2 7.41 ± 0.01 0.552 ± 0.00 315856 ± 100

600 2242 ± 30 0.9 ± 0.02 nd 5.3 ± 0.1 667.3 ± 0.2 0.7 0.7 6.26 ± 11.83 126.0 #####
700 310 ± 31 1.61 ± 0.02 70.6 ± 152.8 18.0 ± 0.1 93.8 ± 0.1 2.3 2.3 0.84 ± 3.66 17.4 ± 75.5
800 418 ± 29 1.95 ± 0.02 1406.1 ± 200.1 95.3 ± 0.3 153.0 ± 0.0 19.3 19.3 2.19 ± 0.63 45.0 ± 12.8
900 823 ± 21 1.69 ± 0.04 11654.3 ± 218.1 175.2 ± 0.4 283.5 ± 0.1 14.2 14.2 1.63 ± 0.25 33.6 ± 5.1
1000 330 ± 30 0.81 ± 0.02 2365.6 ± 138.0 174.6 ± 0.4 146.7 ± 0.1 33.6 33.6 2.00 ± 0.36 41.1 ± 7.4
1100 276 ± 31 2.4 ± 0.03 1580.1 ± 157.6 234.3 ± 0.6 149.0 ± 0.1 45.2 45.2 2.03 ± 0.27 41.9 ± 5.5
1200 652 ± 36 15.1 ± 0.12 27250.4 ± 249.1 1348.7 ± 3.2 479.2 ± 0.4 59.8 59.8 1.50 ± 0.06 31.1 ± 1.1
1300 1032 ± 36 28.91 ± 0.23 83501.4 ± 231.6 3132.0 ± 7.1 948.0 ± 0.5 67.8 67.8 1.45 ± 0.02 30.0 ± 0.5
1400 381 ± 32 1.29 ± 0.03 3560.7 ± 260.6 130.8 ± 0.3 149.7 ± 0.1 24.8 24.8 2.01 ± 0.52 41.4 ± 10.5
1600 518 ± 36 0.41 ± 0.02 1073.6 ± 131.7 40.4 ± 0.1 166.8 ± 0.1 8.2 8.2 2.40 ± 1.87 49.4 ± 37.9
Total 6982 ± 100 55.00 ± 0.27 131120.5 ± 605.3 5354.7 ± 7.8 3237.0 ± 0.7 1.55 ± 0.04 32.0 ± 0.8
Concentration6 187289 ± 2673 52.3 ± 0.3 14.10 ± 0.07 0.562 ± 0.001 86828 ± 20

SAX11 amphibole        mass = 0.03728 g

XA9 amphibole        mass = 0.02845 g



D2 amphibole       mass = 0.05856 g 
600 5461 ± 34 1.06 ± 0.02 91.2 ± 1.8 28.6 ± 0.3 1646.1 ± 1.3 2.0 0.4 8.43 ± 2.62 159.8 ± 47.6
800 2037 ± 30 1.86 ± 0.03 284.0 ± 1.5 229.4 ± 0.9 625.9 ± 0.5 3.8 3.3 0.77 ± 0.29 15.3 ± 5.7
1000 1175 ± 28 8.28 ± 0.08 1201.6 ± 7.6 365.3 ± 1.4 424.0 ± 0.3 18.1 8.0 1.56 ± 0.17 30.8 ± 3.3
1200 2542 ± 32 816.52 ± 5.72 79242.0 ± 294.3 6849.7 ± 25.4 2240.8 ± 2.0 66.5 95.4 1.62 ± 0.01 31.8 ± 0.2
1400 2477 ± 30 42.84 ± 0.30 4436.1 ± 16.7 357.0 ± 1.3 804.5 ± 0.7 9.0 100.0 1.51 ± 0.19 29.7 ± 3.6
Total 13693 ± 69 870.55 ± 5.72 85255.0 ± 294.9 7829.9 ± 25.5 5741.4 ± 2.5
Concentration6 233826 ± 1184 527.0 ± 3.5 5.83 ± 0.02 0.523 ± 0.002 98042 ± 43

CD260 amphibole        mass = 0.02611 g
600 1252 ± 45 1.69 ± 0.07 175.5 ± 1.2 17.1 ± 0.4 369.8 ± 0.4 0.0 0.3 nd nd
700 355 ± 47 0.63 ± 0.07 104.7 ± 0.9 25.2 ± 0.3 102.0 ± 0.1 0.0 0.6 nd nd
800 295 ± 40 0.97 ± 0.05 100.4 ± 0.8 74.5 ± 0.5 107.1 ± 0.2 18.5 1.8 1.72 ± 1.02 38.8 ± 22.9
900 177 ± 44 1.18 ± 0.04 157.0 ± 1.3 92.6 ± 0.6 70.3 ± 0.1 25.4 3.1 1.24 ± 0.91 28.2 ± 20.5
1000 226 ± 50 2.90 ± 0.06 457.6 ± 2.9 99.3 ± 0.7 84.6 ± 0.1 21.1 4.6 1.16 ± 0.95 26.3 ± 21.4
1100 577 ± 50 266.41 ± 4.26 31924.9 ± 187.7 2593.3 ± 15.2 730.2 ± 0.7 76.7 43.5 1.39 ± 0.04 31.6 ± 0.8
1200 112 ± 53 325.88 ± 5.21 37818.2 ± 221.9 2994.5 ± 17.5 745.1 ± 0.7 95.6 88.4 1.53 ± 0.03 34.7 ± 0.8
1300 520 ± 51 81.94 ± 1.34 9602.9 ± 69.8 700.4 ± 4.3 331.4 ± 0.5 53.6 98.9 1.64 ± 0.14 37.0 ± 3.1
1500 964 ± 40 8.06 ± 0.14 1020.5 ± 29.8 73.7 ± 0.5 326.3 ± 0.3 12.7 100.0 3.63 ± 1.03 81.0 ± 22.5
Total 4479 ± 141 689.65 ± 6.86 81361.8 ± 300.4 6670.5 ± 23.6 2866.8 ± 1.3
Concentration6 171525 ± 5391 918.8 ± 9.1 12.25 ± 0.05 0.980 ± 0.003 107733 ± 48

AR20 amphibole        mass =  0.00933 g
600 679 ± 52 1.61 ± 0.03 100.0 ± 0.7 13.2 ± 0.3 208.7 ± 0.3 3.9 0.5 3.95 ± 38.36 88.1 #####
800 678 ± 47 2.10 ± 0.07 805.3 ± 4.9 81.2 ± 0.5 207.9 ± 0.2 3.6 3.7 0.59 ± 8.92 13.4 #####
900 281 ± 47 2.31 ± 0.05 264.1 ± 1.8 119.0 ± 0.8 94.6 ± 0.2 12.3 8.4 0.63 ± 1.01 14.4 ± 23.0
1100 343 ± 51 159.97 ± 2.65 12473.1 ± 75.8 1109.0 ± 7.4 358.1 ± 0.4 71.7 52.1 1.49 ± 0.09 33.8 ± 2.0
1300 8807 ± 59 200.56 ± 3.21 16175.5 ± 95.8 1188.1 ± 7.0 2937.9 ± 4.0 11.4 98.9 1.82 ± 0.13 41.2 ± 2.9
1500 5224 ± 42 4.86 ± 0.09 536.1 ± 3.2 27.0 ± 0.2 1559.5 ± 1.3 1.0 100.0 3.79 ± 2.98 84.7 ± 65.0
Total 16012 ± 123 371.41 ± 4.16 30354.1 ± 122.3 2537.5 ± 10.2 5366.6 ± 4.2
Concentration6 1716183 ± 13133 1411.3 ± 15.8 13.04 ± 0.05 1.063 ± 0.004 575199 ± 451

CD205 biotite        mass = 0.0165 g
600 1220 ± 45 7.02 ± 0.12 50.6 ± 1.0 114.0 ± 0.7 373.0 ± 0.4 3.3 0.4 0.71 ± 0.75 16.0 ± 17.1
700 1026 ± 38 10.07 ± 0.16 20.8 ± 1.4 165.5 ± 1.0 342.7 ± 0.3 11.6 0.9 1.55 ± 0.44 35.0 ± 9.8
750 980 ± 55 29.17 ± 0.47 16.9 ± 0.7 491.6 ± 2.9 416.5 ± 0.4 30.5 2.5 1.67 ± 0.22 37.7 ± 4.8



800 531 ± 65 85.54 ± 1.37 11.7 ± 0.5 1433.9 ± 8.3 517.9 ± 0.6 69.7 7.1 1.63 ± 0.09 36.8 ± 1.9
850 292 ± 45 323.23 ± 5.16 15.9 ± 1.4 5421.6 ± 31.5 1476.3 ± 1.8 94.1 24.5 1.65 ± 0.02 37.4 ± 0.4
900 123 ± 26 217.11 ± 3.47 15.7 ± 1.1 3682.7 ± 21.3 980.2 ± 0.9 96.3 36.3 1.65 ± 0.01 37.4 ± 0.3
975 141 ± 39 183.44 ± 2.93 31.3 ± 0.7 3108.4 ± 18.0 840.5 ± 0.6 95.0 46.3 1.66 ± 0.02 37.5 ± 0.5
1000 113 ± 32 97.54 ± 1.56 29.1 ± 1.6 1602.2 ± 9.4 446.3 ± 0.5 92.5 51.5 1.66 ± 0.04 37.6 ± 0.9
1050 198 ± 40 262.68 ± 4.19 141.1 ± 1.0 3976.3 ± 23.1 1077.5 ± 1.2 94.6 64.3 1.65 ± 0.02 37.4 ± 0.4
1100 315 ± 24 454.16 ± 7.25 49.8 ± 1.6 7663.9 ± 44.5 2058.8 ± 2.1 95.5 88.9 1.65 ± 0.01 37.4 ± 0.1
1250 225 ± 29 199.51 ± 3.19 166.8 ± 1.5 3401.4 ± 19.8 941.3 ± 0.9 92.9 99.8 1.66 ± 0.02 37.5 ± 0.4
1500 386 ± 30 3.97 ± 0.07 166.8 ± 1.1 60.0 ± 0.4 137.0 ± 0.1 16.7 100.0 2.46 ± 0.96 55.3 ± 21.2
Total 5550 ± 141 1873.44 ± 11.49 716.5 ± 4.1 31121.6 ± 69.6 9608.0 ± 3.5
Concentration6 336388 ± 8570 4025.4 ± 24.7 0.17 ± 0.00 7.375 ± 0.016 582300 ± 211

700 3091 ± 46 17.87 ± 0.20 474.7 ± 3.5 404.7 ± 2.9 992.1 ± 1.2 7.9 5.0 1.70 ± 0.29 28.5 ± 4.9
800 401 ± 36 10.09 ± 0.13 149.0 ± 1.2 159.5 ± 1.2 170.5 ± 0.2 30.5 6.9 2.84 ± 0.59 47.4 ± 9.7
900 628 ± 37 22.42 ± 0.25 490.9 ± 3.8 231.7 ± 1.7 237.5 ± 0.1 21.9 9.8 1.96 ± 0.41 32.9 ± 6.7
1000 837 ± 34 199.40 ± 2.20 3458.5 ± 24.8 645.1 ± 4.7 410.2 ± 0.3 39.7 17.7 2.20 ± 0.14 36.8 ± 2.3
1075 696 ± 47 881.46 ± 9.73 15061.6 ± 108.0 2136.2 ± 15.3 759.5 ± 0.4 72.9 43.9 2.26 ± 0.06 37.8 ± 1.0
1125 513 ± 37 743.28 ± 8.21 14554.9 ± 104.4 2115.3 ± 15.2 675.0 ± 0.4 77.5 69.9 2.16 ± 0.04 36.1 ± 0.8
1250 1992 ± 43 873.62 ± 9.84 19714.3 ± 147.0 2434.2 ± 17.9 1211.6 ± 1.0 51.4 99.8 2.23 ± 0.05 37.4 ± 0.8
1400 2634 ± 44 0.94 ± 0.05 145.1 ± 1.9 12.7 ± 0.3 780.6 ± 0.6 0.3 100.0 1.59 ± 8.88 26.7 #####
Total 10791 ± 115 2749.07 ± 16.24 54048.9 ± 211.7 8139.2 ± 28.6 5237.0 ± 1.7
Concentration6 349236 ± 3725 3154.1 ± 18.6 7.01 ± 0.03 1.030 ± 0.004 169481 ± 56

500 1669 ± 43 2.25 ± 0.05 11.3 ± 0.9 21.8 ± 0.2 505.3 ± 0.7 2.4 0.1 4.87 ± 47.00 80.7 #####
600 577 ± 45 4.71 ± 0.06 40.4 ± 0.9 99.1 ± 0.7 192.0 ± 0.5 11.3 0.5 1.90 ± 1.44 31.9 ± 24.0
700 1144 ± 37 16.48 ± 0.18 182.3 ± 1.4 307.9 ± 2.2 418.2 ± 0.6 19.1 1.9 2.27 ± 0.35 37.9 ± 5.8
800 1319 ± 42 175.63 ± 1.94 84.2 ± 1.8 2702.1 ± 19.4 1087.1 ± 1.4 64.2 13.6 2.25 ± 0.04 37.7 ± 0.7
875 457 ± 52 433.46 ± 4.79 116.0 ± 3.0 6402.7 ± 46.0 1792.0 ± 2.7 92.5 41.5 2.26 ± 0.02 37.8 ± 0.4
925 1224 ± 42 251.55 ± 2.78 93.2 ± 2.2 3725.3 ± 26.8 1328.0 ± 1.0 72.8 57.8 2.26 ± 0.03 37.9 ± 0.6
1000 279 ± 34 132.40 ± 1.46 117.0 ± 1.2 1930.3 ± 13.9 596.9 ± 0.4 86.2 66.2 2.32 ± 0.05 38.9 ± 0.8
1075 400 ± 61 311.15 ± 3.44 157.7 ± 3.6 4468.7 ± 32.1 1269.1 ± 0.8 90.7 85.6 2.24 ± 0.04 37.6 ± 0.7
1125 350 ± 41 166.93 ± 1.84 141.0 ± 1.2 2429.6 ± 17.4 720.8 ± 0.5 85.7 96.2 2.21 ± 0.04 37.1 ± 0.8
1200 224 ± 30 48.15 ± 0.53 218.0 ± 1.6 722.3 ± 5.2 256.6 ± 0.2 74.2 99.4 2.30 ± 0.11 38.5 ± 1.8
1400 2018 ± 43 9.33 ± 0.11 374.2 ± 2.7 142.0 ± 1.0 655.9 ± 0.9 9.1 100.0 3.66 ± 1.02 60.9 ± 16.7
Total 9660 ± 144 1552.06 ± 7.22 1535.1 ± 6.8 22951.9 ± 69.1 8822.1 ± 3.6

CD212 biotite        mass = 0.01199 g

CD218 amphibole        mass = 0.0309 g



Concentration6 805703 ± 12022 4589.3 ± 21.4 0.51 ± 0.00 7.484 ± 0.023 735785 ± 300

700 3033 ± 39 8.31 ± 0.10 502.9 ± 4.0 156.2 ± 1.1 938.0 ± 1.1 4.4 2.3 2.32 ± 0.64 38.9 ± 10.6
800 884 ± 48 10.17 ± 0.13 575.9 ± 4.4 288.9 ± 2.1 346.5 ± 0.2 24.7 6.6 2.58 ± 0.43 43.1 ± 7.1
900 415 ± 41 21.12 ± 0.24 287.7 ± 2.3 602.7 ± 4.3 275.5 ± 0.2 55.5 15.5 2.21 ± 0.18 37.0 ± 2.9
950 338 ± 49 13.25 ± 0.15 276.3 ± 2.3 272.0 ± 2.0 179.8 ± 0.2 44.4 19.5 2.56 ± 0.46 42.8 ± 7.6
1050 527 ± 35 349.80 ± 3.87 8207.0 ± 59.2 1496.1 ± 10.8 536.1 ± 0.3 71.0 41.6 2.22 ± 0.06 38.1 ± 1.0
1125 483 ± 24 602.91 ± 6.66 12411.3 ± 89.1 1926.7 ± 13.8 624.6 ± 0.3 77.2 70.0 2.18 ± 0.03 37.5 ± 0.8
1200 1633 ± 32 540.27 ± 6.45 13109.1 ± 113.5 1799.8 ± 14.4 940.4 ± 1.3 48.7 96.6 2.22 ± 0.05 37.5 ± 0.9
1300 1889 ± 36 15.22 ± 0.17 793.9 ± 5.7 157.6 ± 1.2 632.3 ± 0.6 11.7 98.9 4.09 ± 0.58 68.0 ± 9.5
1400 1931 ± 45 14.05 ± 0.16 637.5 ± 4.7 72.9 ± 0.6 606.3 ± 0.6 5.9 100.0 4.25 ± 1.60 70.6 ± 26.1
Total 11133 ± 118 1575.10 ± 10.05 36801.6 ± 156.2 6773.7 ± 23.4 5079.6 ± 2.0
Concentration6 525894 ± 5592 2637.8 ± 16.8 6.97 ± 0.03 1.251 ± 0.004 239942 ± 94

CD318 biotite       mass = 0.01073 g
600 1591 ± 28 2.10 ± 0.05 12.3 ± 1.1 65.4 ± 0.5 489.2 ± 1.0 3.9 0.3 1.59 ± 1.11 26.7 ± 18.5
700 672 ± 43 5.34 ± 0.07 39.2 ± 0.8 180.6 ± 1.3 241.6 ± 0.1 17.8 1.2 1.93 ± 0.62 32.4 ± 10.3
800 827 ± 51 59.47 ± 0.66 41.5 ± 1.0 2047.1 ± 14.8 790.5 ± 1.3 69.1 11.2 2.31 ± 0.07 38.6 ± 1.1
850 292 ± 48 111.67 ± 1.24 28.0 ± 2.6 3816.6 ± 28.8 1088.4 ± 0.9 92.1 29.8 2.29 ± 0.03 38.3 ± 0.6
900 237 ± 34 117.32 ± 1.30 34.8 ± 0.9 4028.3 ± 28.8 1128.9 ± 1.1 93.8 49.4 2.29 ± 0.02 38.3 ± 0.5
1000 258 ± 44 94.46 ± 1.04 95.0 ± 1.2 3210.0 ± 23.0 932.6 ± 1.0 91.8 65.1 2.32 ± 0.04 38.9 ± 0.7
1050 247 ± 38 85.28 ± 0.94 118.7 ± 1.2 2848.4 ± 20.4 839.0 ± 0.9 91.3 79.0 2.34 ± 0.03 39.2 ± 0.6
1100 284 ± 43 78.62 ± 0.87 111.7 ± 1.4 2714.3 ± 19.5 810.8 ± 0.8 89.7 92.2 2.33 ± 0.04 39.0 ± 0.7
1200 272 ± 35 29.65 ± 0.33 743.4 ± 5.4 1106.2 ± 7.9 383.8 ± 0.3 79.0 97.6 2.38 ± 0.08 39.8 ± 1.4
1400 1749 ± 37 9.21 ± 0.11 444.3 ± 3.6 492.6 ± 3.6 662.0 ± 0.7 21.9 100.0 2.43 ± 0.20 40.7 ± 3.3
Total 6429 ± 123 593.13 ± 2.55 1668.8 ± 7.5 20509.5 ± 57.3 7366.8 ± 2.7
Concentration6 599160 ± 11494 1959.7 ± 8.4 0.62 ± 0.00 7.473 ± 0.021 686565 ± 251

600 5640 ± 36 9.05 ± 0.11 18.1 ± 1.8 318.3 ± 2.3 1747.0 ± 2.6 4.6 1.2 2.20 ± 0.29 36.8 ± 4.9
700 3039 ± 41 101.15 ± 1.12 48.6 ± 1.4 2294.2 ± 16.7 1493.6 ± 2.0 39.9 10.2 2.26 ± 0.05 37.9 ± 0.8
775 915 ± 43 352.93 ± 3.91 32.6 ± 3.9 7457.9 ± 53.6 2293.6 ± 1.7 88.2 39.2 2.36 ± 0.01 39.6 ± 0.4
830 314 ± 45 374.28 ± 4.14 29.7 ± 2.2 7810.3 ± 56.0 2226.3 ± 1.5 95.8 69.7 2.38 ± 0.01 39.8 ± 0.4
890 168 ± 36 70.08 ± 0.78 21.8 ± 1.2 1530.8 ± 11.0 484.6 ± 0.3 89.7 75.6 2.48 ± 0.06 41.4 ± 1.0
975 395 ± 32 113.45 ± 1.26 37.5 ± 0.7 2473.9 ± 18.1 796.2 ± 0.7 85.3 85.3 2.39 ± 0.03 40.1 ± 0.6
1025 407 ± 47 138.77 ± 1.53 24.3 ± 0.6 2911.5 ± 20.9 932.5 ± 1.6 87.1 96.6 2.43 ± 0.04 40.7 ± 0.7

CD47 biotite        mass = 0.01351 g

CA318  amphibole       mass = 0.02117 g



1080 199 ± 31 30.37 ± 0.34 25.9 ± 0.5 671.7 ± 4.8 252.3 ± 0.4 76.7 99.2 2.51 ± 0.12 42.0 ± 2.0
1200 367 ± 30 6.84 ± 0.08 57.3 ± 1.2 195.4 ± 1.4 172.0 ± 0.1 100.0 21.9 2.84 ± 0.40 47.4 ± 6.6
Total 11445 ± 115 1196.93 ± 6.19 295.8 ± 5.4 25664.0 ± 84.9 10398.2 ± 4.4
Concentration6 847146 ± 8487 3141.0 ± 16.2 0.09 ± 0.00 7.427 ± 0.025 769663 ± 324

CD54 biotite        mass = 0.014 g
600 1943 ± 48 5.50 ± 0.09 9.6 ± 0.4 103.8 ± 0.6 610.7 ± 0.7 6.0 0.3 2.27 ± 0.89 51.2 ± 19.7
700 881 ± 41 19.03 ± 0.30 17.6 ± 0.8 706.4 ± 4.1 463.5 ± 0.4 43.8 2.1 1.85 ± 0.11 41.9 ± 2.5
800 1210 ± 47 332.23 ± 5.31 52.8 ± 2.4 12756.6 ± 74.1 3841.8 ± 3.7 90.7 35.3 1.76 ± 0.01 39.8 ± 0.2
850 335 ± 67 209.06 ± 3.34 54.7 ± 1.3 7999.1 ± 46.5 2294.2 ± 2.5 95.7 56.0 1.77 ± 0.02 40.0 ± 0.4
900 242 ± 61 44.74 ± 0.72 82.8 ± 1.9 1742.1 ± 10.1 535.3 ± 0.4 86.6 60.6 1.72 ± 0.07 38.8 ± 1.5
975 294 ± 55 32.08 ± 0.51 148.7 ± 0.9 1295.0 ± 7.5 435.7 ± 0.3 80.1 63.9 1.74 ± 0.08 39.3 ± 1.8
1075 663 ± 50 229.45 ± 3.66 176.4 ± 2.6 8801.8 ± 51.1 2622.1 ± 3.0 92.5 86.8 1.78 ± 0.01 40.2 ± 0.2
1150 511 ± 65 115.00 ± 1.84 156.1 ± 1.7 4425.2 ± 25.7 1373.7 ± 1.3 89.0 98.3 1.78 ± 0.03 40.3 ± 0.6
1250 352 ± 35 15.76 ± 0.26 93.1 ± 1.0 620.2 ± 3.6 303.9 ± 0.2 65.8 99.9 2.08 ± 0.11 46.9 ± 2.4
1500 1430 ± 58 1.10 ± 0.03 20.6 ± 0.9 36.4 ± 0.4 467.4 ± 0.4 9.6 100.0 7.93 ± 3.05 172.6 ± 63.3
Total 7861 ± 170 1003.96 ± 7.55 812.5 ± 4.9 38486.6 ± 105.5 12948.4 ± 5.6
Concentration6 561487 ± 12138 2542.4 ± 19.1 0.23 ± 0.00 10.748 ± 0.029 924884 ± 403

SAX3 amphibole        mass = 0.02527 g
600 1159 ± 40 11.65 ± 0.20 86.6 ± 3.1 65.2 ± 0.6 392.7 ± 0.7 12.8 0.6 4.96 ± 1.16 109.9 ± 24.9
800 75 ± 37 1.96 ± 0.06 103.2 ± 2.0 81.8 ± 13.0 44.7 ± 0.4 50.5 1.3 1.78 ± 0.91 40.3 ± 20.4
1000 1837 ± 46 149.12 ± 2.38 11893.4 ± 69.3 5212.4 ± 30.3 2093.0 ± 2.1 74.1 48.3 1.92 ± 0.02 43.3 ± 0.4
1050 662 ± 48 77.13 ± 1.23 8155.7 ± 47.6 2692.7 ± 15.7 978.7 ± 1.0 80.0 72.6 1.88 ± 0.03 42.4 ± 0.8
1100 450 ± 52 61.69 ± 0.99 5351.0 ± 31.3 1789.5 ± 10.4 645.2 ± 0.6 79.4 88.7 1.85 ± 0.06 41.7 ± 1.2
1170 392 ± 50 40.11 ± 0.64 3312.3 ± 19.3 1053.7 ± 6.1 415.6 ± 0.3 72.1 98.2 1.84 ± 0.09 41.5 ± 2.0
1300 352 ± 44 7.41 ± 0.13 674.6 ± 4.2 201.9 ± 1.2 154.4 ± 0.1 32.6 100.0 1.61 ± 0.41 36.4 ± 9.2
Total 4927 ± 120 349.09 ± 2.94 29576.8 ± 91.9 11097.3 ± 38.5 4724.3 ± 2.6
Concentration6 194955 ± 4749 489.8 ± 4.1 4.69 ± 0.01 1.717 ± 0.006 186952 ± 102

CD341 amphibole       mass = 0.04422 g
600 742 ± 38 11.86 ± 0.20 128.2 ± 1.5 50.7 ± 0.4 261.7 ± 0.3 16.2 0.3 5.39 ± 1.42 119.2 ± 30.3
800 391 ± 53 18.68 ± 0.30 197.6 ± 1.3 273.9 ± 1.6 222.4 ± 0.2 48.1 2.2 2.52 ± 0.37 56.7 ± 8.1
900 137 ± 37 26.92 ± 0.44 315.7 ± 2.1 374.2 ± 2.2 166.7 ± 0.2 75.7 4.7 2.18 ± 0.19 49.1 ± 4.2
975 206 ± 47 64.19 ± 1.03 995.4 ± 6.0 344.8 ± 2.0 164.0 ± 0.3 63.0 7.1 1.93 ± 0.26 43.6 ± 5.8
1050 196 ± 55 1925.00 ± 30.74 30973.3 ± 181.2 3940.9 ± 22.9 1290.6 ± 1.1 95.5 33.7 2.02 ± 0.03 45.5 ± 0.6
1080 83 ± 50 1320.51 ± 21.09 27127.2 ± 158.1 3730.7 ± 21.7 1112.7 ± 0.9 97.8 59.0 1.88 ± 0.03 42.5 ± 0.6



1120 188 ± 45 364.96 ± 5.83 8469.3 ± 49.4 1256.9 ± 7.3 418.6 ± 0.3 86.7 67.5 1.86 ± 0.07 42.1 ± 1.5
1200 19 ± 48 1547.12 ± 24.71 43265.4 ± 252.4 4534.5 ± 26.4 1411.9 ± 1.2 99.6 98.2 2.00 ± 0.02 45.2 ± 0.5
1400 13192 ± 55 32.31 ± 0.57 20960.7 ± 122.6 271.2 ± 2.4 5982.3 ± 8.5 34.8 100.0 49.58 ± 0.54 879.3 ± 7.5
Total 15154 ± 144 5311.56 ± 45.12 132432.8 ± 372.9 14777.7 ± 42.0 11030.8 ± 8.7
Concentration6 342692 ± 3255 4258.5 ± 36.2 12.00 ± 0.03 1.307 ± 0.004 249454 ± 197

SAX9 amphibole        mass 0.04183 g
600 2823 ± 34 0.01 ± 0.01 185.8 ± 257.5 0.1 ± 0.3 839.1 ± 0.3 0.6 0.0 nd nd
700 368 ± 28 0.84 ± 0.03 100.1 ± 248.6 8.1 ± 0.3 112.6 ± 0.1 3.4 0.1 3.35 ± 7.28 68.4 #####
800 404 ± 40 2.55 ± 0.03 518.3 ± 74.7 39.0 ± 0.1 133.7 ± 0.6 10.7 0.5 2.59 ± 2.15 53.3 ± 43.5
900 397 ± 38 10.37 ± 0.08 392.7 ± 151.6 211.5 ± 0.5 194.4 ± 0.1 39.7 2.8 2.58 ± 0.38 53.0 ± 7.7
1000 354 ± 39 14.86 ± 0.12 962.2 ± 701.1 311.0 ± 0.8 212.9 ± 0.2 50.9 6.2 2.47 ± 0.26 50.7 ± 5.3
1100 515 ± 25 116.56 ± 0.91 3194.6 ± 159.6 469.4 ± 1.1 330.2 ± 0.2 53.9 11.3 2.69 ± 0.11 55.1 ± 2.3
1200 943 ± 32 141.68 ± 1.11 19981.0 ± 176.4 1682.2 ± 4.0 842.2 ± 0.6 66.9 29.6 2.37 ± 0.04 48.7 ± 0.8
1300 1432 ± 35 227.87 ± 1.78 92036.5 ± 251.5 5962.7 ± 14.4 2336.5 ± 1.8 81.9 94.5 2.27 ± 0.01 46.7 ± 0.3
1400 1403 ± 40 16.64 ± 0.13 4.9 ± 0.1 381.9 ± 0.9 520.6 ± 0.5 20.3 98.7 1.96 ± 0.22 40.4 ± 4.5
1600 1500 ± 37 4.26 ± 0.05 2493.4 ± 141.2 123.0 ± 0.4 497.4 ± 0.4 10.9 100.0 3.11 ± 0.64 63.7 ± 12.8
Total 10139 ± 112 535.62 ± 2.30 119869.4 ± 887.6 9189.0 ± 15.1 6019.7 ± 2.2
Concentration6 242389 ± 2667 454.0 ± 1.9 11.48 ± 0.09 0.859 ± 0.001 143908 ± 51

CD64 biotite        mass = 0.00853 g
600 16302 ± 33 1.17 ± 0.15 19.2 ± 0.9 97.4 ± 2.9 4934.5 ± 2.7 2.4 0.6 3.92 ± 0.35 65.1 ± 5.7
700 7206 ± 42 9.90 ± 0.12 44.5 ± 1.3 971.2 ± 6.9 2442.2 ± 2.2 12.8 6.4 2.52 ± 0.10 42.1 ± 1.7
750 3898 ± 29 36.39 ± 0.40 69.7 ± 1.3 3326.0 ± 23.8 2257.4 ± 1.2 49.0 26.4 2.85 ± 0.02 47.6 ± 0.5
800 950 ± 36 50.58 ± 0.56 60.0 ± 1.4 4383.2 ± 31.3 1740.6 ± 1.5 83.9 52.8 2.89 ± 0.02 48.3 ± 0.5
850 363 ± 35 34.11 ± 0.38 55.4 ± 1.1 2809.7 ± 20.1 1086.6 ± 1.2 90.1 69.7 3.03 ± 0.03 50.6 ± 0.6
950 322 ± 44 18.13 ± 0.20 120.3 ± 1.1 1565.3 ± 11.2 619.8 ± 0.7 84.6 79.1 2.91 ± 0.07 48.6 ± 1.2
1025 452 ± 48 13.21 ± 0.15 125.5 ± 1.2 1292.0 ± 9.3 552.4 ± 0.7 75.8 86.9 2.81 ± 0.09 46.9 ± 1.6
1100 474 ± 39 10.59 ± 0.12 144.2 ± 1.6 1040.8 ± 7.5 479.9 ± 0.6 70.8 93.1 2.83 ± 0.10 47.2 ± 1.6
1400 2362 ± 33 13.34 ± 0.15 621.5 ± 4.5 1144.5 ± 8.2 1129.7 ± 0.6 38.2 100.0 3.21 ± 0.07 53.4 ± 1.2
Total 32329 ± 110 187.42 ± 0.87 1260.1 ± 5.7 16630.0 ± 48.4 15243.1 ± 4.3
Concentration6 3790038 ± 12858 779.0 ± 3.6 0.59 ± 0.00 7.623 ± 0.022 1787000 ± 502

SAX6 amphibole        mass = 0.04153 g
600 850 ± 36 0.1 ± 0.03 204.1 ± 396.2 0.2 ± 0.2 249.6 ± 0.2 0.0 0.0 nd nd
700 613 ± 29 1.5 ± 0.02 670.8 ± 332.8 5.9 ± 0.1 197.7 ± 0.2 8.4 0.1 19.96 ± 10.26 374.3 #####



900 563 ± 32 2.9 ± 0.04 269.3 ± 177.8 176.8 ± 0.4 244.9 ± 0.2 32.0 2.2 3.14 ± 0.38 64.3 ± 7.6
1000 534 ± 25 14.1 ± 0.11 3425.6 ± 175.6 3674.6 ± 8.3 1422.1 ± 0.6 88.9 46.1 2.43 ± 0.01 50.0 ± 0.3
1100 1781 ± 37 19.2 ± 0.16 13632.9 ± 245.9 3853.2 ± 8.8 1846.8 ± 0.4 71.5 92.1 2.42 ± 0.02 49.8 ± 0.4
1200 1351 ± 31 3.25 ± 0.05 6393.1 ± 152.7 587.3 ± 1.4 609.2 ± 0.2 34.5 99.1 2.53 ± 0.11 52.0 ± 2.2
1300 3899 ± 39 0.11 ± 0.02 196.7 ± 191.9 26.6 ± 0.3 1176.5 ± 0.3 2.1 99.4 6.44 ± 3.11 129.6 ± 60.3
1400 2488 ± 28 0.16 ± 0.03 306.8 ± 69.5 13.8 ± 0.2 740.9 ± 0.3 0.8 99.6 2.91 ± 4.17 59.7 ± 84.1
1600 1168 ± 26 0.44 ± 0.01 594.8 ± 182.5 33.0 ± 0.2 360.1 ± 0.1 4.2 100.0 3.23 ± 1.65 66.1 ± 33.2
Total 13249 ± 95 41.72 ± 0.21 25099.3 ± 699.2 8371.3 ± 12.2 6847.9 ± 0.9
Concentration6 319013 ± 2297 35.6 ± 0.2 2.42 ± 0.07 0.788 ± 0.001 164890 ± 21

600 2540 ± 27 1.52 ± 0.02 316.2 ± 153.5 1.1 ± 0.1 765.5 ± 0.2 1.9 0.0 97.39 ± 52.78 ##### #####
700 721 ± 33 19.21 ± 0.15 nd 12.8 ± 0.1 333.4 ± 0.1 36.1 0.1 66.34 ± 5.42 ##### ± 64.0
800 462 ± 35 8.32 ± 0.07 173.2 ± 146.8 82.5 ± 0.3 196.9 ± 0.3 30.6 0.6 5.17 ± 0.89 104.7 ± 17.6
900 1709 ± 54 58.03 ± 0.45 10089.7 ± 162.0 6262.1 ± 14.3 2759.0 ± 1.1 81.7 40.1 2.55 ± 0.02 52.3 ± 0.4
1000 135 ± 30 4.15 ± 0.04 1233.6 ± 165.9 503.2 ± 1.2 221.9 ± 0.1 82.1 43.3 2.56 ± 0.13 52.6 ± 2.5
1100 1498 ± 41 52.46 ± 0.41 8967.9 ± 211.7 4664.9 ± 10.7 2121.8 ± 1.3 79.1 72.7 2.55 ± 0.02 52.3 ± 0.4
1200 977 ± 29 41.04 ± 0.32 9689.4 ± 275.2 4147.0 ± 9.4 1748.3 ± 0.5 83.5 98.9 2.49 ± 0.01 51.2 ± 0.3
1300 234 ± 27 0.66 ± 0.04 143.5 ± 309.9 82.5 ± 0.2 99.8 ± 0.0 30.6 99.4 2.62 ± 0.68 53.8 ± 13.8
1600 699 ± 27 0.66 ± 0.04 236.9 ± 235.2 97.3 ± 0.3 250.6 ± 0.1 17.6 100.0 3.21 ± 0.57 65.7 ± 11.5
Total 8975 ± 104 186.04 ± 0.71 30850.3 ± 608.9 15853.3 ± 20.2 8497.1 ± 1.8
Concentration6 224313 ± 2602 164.9 ± 0.6 3.09 ± 0.06 1.549 ± 0.002 212375 ± 44

SAX3 feldspar        mass = 0.04645 g
400 92 ± 37 0.00 ± 0.03 68.5 ± 121.8 0.1 ± 0.1 20.7 ± 0.0 0.0 0.0 nd nd
600 130 ± 27 0.47 ± 0.03 33.5 ± 96.5 3.6 ± 0.1 31.3 ± 0.0 0.0 0.0 nd nd
700 549 ± 42 5.56 ± 1.43 56.7 ± 71.6 72.0 ± 0.3 194.2 ± 5.1 0.0 0.1 3.14 ± 1.31 64.2 ± 26.4
800 1075 ± 56 60.72 ± 1.60 124.9 ± 115.2 2203.4 ± 5.2 1854.6 ± 7.4 30.7 2.6 4.94 ± 0.06 100.0 ± 1.2
850 529 ± 30 28.21 ± 0.24 238.1 ± 90.3 2956.0 ± 6.8 1389.0 ± 1.1 54.5 5.9 2.95 ± 0.02 60.5 ± 0.5
900 554 ± 23 32.02 ± 0.25 135.6 ± 133.6 2893.8 ± 6.8 1445.0 ± 0.6 54.2 9.2 3.13 ± 0.02 64.1 ± 0.4
950 628 ± 30 34.43 ± 0.29 146.9 ± 124.0 5182.0 ± 12.0 2125.7 ± 0.7 64.7 15.1 2.65 ± 0.01 54.4 ± 0.3
1000 478 ± 32 32.22 ± 0.29 153.3 ± 73.8 5367.5 ± 12.3 2124.1 ± 0.8 73.1 21.2 2.61 ± 0.01 53.7 ± 0.3
1050 455 ± 32 25.96 ± 0.23 105.1 ± 115.4 4571.1 ± 10.5 1814.6 ± 1.0 70.0 26.3 2.60 ± 0.01 53.4 ± 0.3
1100 523 ± 24 27.88 ± 0.25 78.7 ± 77.9 4541.5 ± 10.4 1874.7 ± 0.6 66.6 31.5 2.68 ± 0.01 55.0 ± 0.3
1200 2026 ± 29 125.60 ± 1.08 381.3 ± 157.7 14879.2 ± 34.0 6706.8 ± 2.9 63.9 48.3 2.90 ± 0.00 59.5 ± 0.2
1300 2366 ± 98 367.47 ± 2.91 nd 40614.6 ± 93.9 17452.4 ± 8.4 83.8 94.4 2.92 ± 0.01 59.8 ± 0.2
1400 668 ± 33 39.70 ± 0.37 330.8 ± 118.8 4581.3 ± 10.9 2082.8 ± 0.9 61.7 99.5 2.91 ± 0.02 59.7 ± 0.3

SAX7 amphibole        mass = 0.04001 g



1600 369 ± 31 3.32 ± 0.05 60.7 ± 37.9 401.4 ± 0.9 268.8 ± 0.2 0.0 100.0 2.82 ± 0.16 -
Total 10441 ± 156 783.57 ± 3.84 1914.3 ± 386.2 88267.5 ± 103.6 39384.7 ± 12.8
Concentration6 224776 ± 3363 598.1 ± 2.9 0.17 ± 0.03 7.430 ± 0.009 847895 ± 276

SAX6 feldspar        mass = 0.03885 g
700 2907 ± 17 5.87 ± 0.70 87.3 ± 181.6 131.6 ± 11.2 948.2 ± 3.6 9.4 0.1 4.79 ± 0.48 97.1 ± 9.4
800 1489 ± 27 9.01 ± 0.09 147.9 ± 152.1 2395.4 ± 9.4 1167.3 ± 3.7 62.3 2.9 2.15 ± 0.02 44.2 ± 0.5
900 1107 ± 35 3.72 ± 0.12 166.1 ± 67.1 7825.0 ± 30.6 2677.6 ± 8.6 87.8 11.7 2.13 ± 0.01 43.8 ± 0.2
950 950 ± 38 4.40 ± 0.13 86.2 ± 109.7 9098.3 ± 35.4 3128.5 ± 10.1 91.0 22.0 2.21 ± 0.01 45.6 ± 0.2
1000 553 ± 34 3.95 ± 0.13 159.1 ± 186.9 8522.7 ± 33.3 2877.9 ± 9.2 94.3 31.6 2.25 ± 0.01 46.4 ± 0.2
1050 502 ± 29 2.94 ± 0.11 129.3 ± 97.4 7304.5 ± 28.5 2467.8 ± 7.9 94.0 39.9 2.25 ± 0.01 46.2 ± 0.2
1100 726 ± 35 3.93 ± 0.12 36.0 ± 56.1 7055.8 ± 27.5 2456.3 ± 7.8 91.3 47.9 2.25 ± 0.01 46.3 ± 0.2
1150 1119 ± 32 7.42 ± 0.14 111.9 ± 118.0 7469.6 ± 29.1 2715.7 ± 8.8 87.8 56.3 2.26 ± 0.01 46.5 ± 0.2
1200 1471 ± 37 13.07 ± 0.32 80.0 ± 84.2 7215.4 ± 28.1 2762.4 ± 8.8 84.3 64.5 2.28 ± 0.01 47.0 ± 0.2
1300 4537 ± 29 66.50 ± 0.62 214.2 ± 98.2 21218.8 ± 82.9 8287.4 ± 26.9 83.8 88.5 2.32 ± 0.00 47.6 ± 0.1
1400 2348 ± 34 35.42 ± 0.33 213.4 ± 188.5 10171.4 ± 39.7 4050.4 ± 13.0 82.9 100.0 2.33 ± 0.01 48.0 ± 0.2
Total 17709 ± 198 120.82 ± 2.00 1431.4 ± 431.7 88408.5 ± 123.2 33539.5 ± 38.2
Concentration6 455825 ± 5105 110.3 ± 1.8 0.15 ± 0.04 8.897 ± 0.012 863309 ± 983

SAX9 feldspar      mass = 0.03382 g
600 695 ± 36 0.90 ± 0.04 23.9 ± 146.3 12.9 ± 0.3 235.1 ± 0.8 12.6 0.0 16.29 ± 5.78 311.2 #####
700 2011 ± 68 1.00 ± 1.54 190.8 ± 209.0 120.0 ± 15.3 645.0 ± 20.8 7.9 0.2 3.00 ± 1.74 61.4 ± 35.1
800 1724 ± 23 5.12 ± 0.13 374.8 ± 59.5 3042.7 ± 12.3 1449.7 ± 8.6 64.9 5.7 2.19 ± 0.02 45.0 ± 0.5
900 1835 ± 29 5.61 ± 0.09 975.8 ± 175.3 5635.0 ± 22.0 2198.5 ± 7.0 75.3 15.9 2.08 ± 0.01 42.8 ± 0.2
950 873 ± 21 1.92 ± 0.05 332.6 ± 96.4 2766.3 ± 10.8 1077.5 ± 3.4 76.1 20.9 2.10 ± 0.02 43.2 ± 0.3
1000 1200 ± 27 1.30 ± 0.06 496.3 ± 94.0 2066.7 ± 8.1 968.1 ± 3.1 63.4 24.6 2.10 ± 0.03 43.2 ± 0.6
1100 5715 ± 33 5.22 ± 0.11 662.7 ± 45.3 4249.4 ± 16.6 2999.8 ± 9.6 43.7 32.2 2.18 ± 0.01 44.9 ± 0.3
1150 9763 ± 45 12.06 ± 0.16 632.9 ± 51.0 5864.6 ± 22.9 4756.0 ± 15.2 39.3 42.8 2.26 ± 0.01 46.4 ± 0.3
1200 12787 ± 51 18.34 ± 0.24 1223.5 ± 64.5 6933.4 ± 27.0 6074.1 ± 19.3 37.8 55.3 2.34 ± 0.01 48.2 ± 0.2
1300 21038 ± 109 46.28 ± 0.48 1438.0 ± 222.5 15624.3 ± 61.0 11983.2 ± 38.6 48.1 83.5 2.61 ± 0.01 53.6 ± 0.3
1400 8390 ± 38 22.89 ± 0.29 717.0 ± 87.0 8316.6 ± 32.4 5709.5 ± 18.2 56.6 98.4 2.75 ± 0.01 56.4 ± 0.2
1600 1678 ± 25 2.80 ± 0.04 157.2 ± 154.1 866.8 ± 3.4 844.2 ± 2.7 41.3 100.0 2.84 ± 0.06 58.3 ± 1.2
Total 67708 ± 167 120.64 ± 1.68 7225.5 ± 455.1 55498.5 ± 85.8 38940.6 ± 55.7
Concentration6 2002024 ± 4949 126.5 ± 1.8 0.86 ± 0.05 6.416 ± 0.010 1151408 ± 1648

Country rocks
Pb17 biotite        mass = 0.01453 g



500 1472 ± 34 2.66 ± 0.04 37.3 ± 0.6 79.3 ± 0.6 490.7 ± 0.5 11.4 0.3 6.1 ± 1.1 100.8 ± 17.5
600 714 ± 40 6.55 ± 0.08 195.4 ± 1.6 596.7 ± 4.3 732.2 ± 0.9 71.2 2.7 7.6 ± 0.2 124.4 ± 2.8
700 1174 ± 56 42.12 ± 0.47 129.2 ± 2.7 3457.5 ± 24.8 12083.1 ± 11.5 97.1 16.5 29.6 ± 0.0 441.8 ± 2.9
800 756 ± 100 81.38 ± 0.93 96.7 ± 9.3 6306.4 ± 45.3 23747.5 ± 26.2 99.1 41.7 32.5 ± 0.1 480.1 ± 3.1
850 264 ± 35 26.32 ± 0.29 42.5 ± 1.5 2068.0 ± 14.8 7809.6 ± 8.7 99.0 50.0 32.6 ± 0.1 481.1 ± 3.1
900 217 ± 49 13.55 ± 0.15 51.8 ± 1.3 1106.1 ± 7.9 4223.3 ± 4.7 98.5 54.4 32.8 ± 0.1 483.5 ± 3.4
1000 592 ± 73 42.96 ± 0.48 278.3 ± 3.4 3333.4 ± 23.9 12672.9 ± 11.5 98.6 67.7 32.7 ± 0.1 482.3 ± 3.1
1100 166 ± 103 100.41 ± 1.11 213.8 ± 21.9 8069.1 ± 58.4 30353.1 ± 64.7 99.8 100.0 32.7 ± 0.1 483.0 ± 3.2
Total 5355 ± 188 315.95 ± 1.63 1045.1 ± 24.4 25016.4 ± 83.4 92112.3 ± 72.3
Concentration6 368541 ± 12944 770.9 ± 4.0 0.29 ± 0.01 6.732 ± 0.022 6339459 ± 4976

500 1689 ± 36 1.31 ± 0.02 7.4 ± 1.0 46.9 ± 0.4 541.7 ± 0.5 0.0 0.0 7.9 ± 2.0 129.7 ± 31.4
600 888 ± 42 2.28 ± 0.04 43.2 ± 1.5 199.9 ± 1.5 579.6 ± 0.9 7.9 0.2 13.8 ± 0.5 220.0 ± 8.3
700 2308 ± 40 13.47 ± 0.15 43.9 ± 2.3 2408.8 ± 17.3 8925.8 ± 7.3 54.7 1.1 29.8 ± 0.0 445.0 ± 2.9
750 577 ± 93 22.07 ± 0.25 14.8 ± 9.1 4018.9 ± 28.8 14917.7 ± 12.3 92.4 12.2 32.0 ± 0.1 473.2 ± 3.1
800 198 ± 94 24.36 ± 0.28 10.8 ± 3.9 4504.3 ± 32.3 16641.2 ± 16.8 98.9 30.6 32.1 ± 0.1 474.6 ± 3.1
850 342 ± 64 11.65 ± 0.13 11.6 ± 2.4 2120.0 ± 15.2 7824.0 ± 4.7 99.6 51.2 31.7 ± 0.1 470.2 ± 3.1
950 505 ± 44 10.72 ± 0.12 50.6 ± 3.4 1943.0 ± 14.0 7148.5 ± 7.3 98.7 60.9 31.4 ± 0.1 465.6 ± 3.1
1050 455 ± 46 18.43 ± 0.21 118.3 ± 2.0 3437.9 ± 24.6 12623.3 ± 14.9 97.9 69.8 31.7 ± 0.0 469.1 ± 3.0
1100 328 ± 35 12.97 ± 0.15 65.0 ± 1.2 2397.7 ± 17.6 8890.8 ± 13.6 98.9 85.5 32.0 ± 0.1 473.0 ± 3.1
1175 476 ± 29 4.29 ± 0.05 88.8 ± 0.9 766.5 ± 5.5 2940.4 ± 1.7 98.9 96.5 31.8 ± 0.1 471.3 ± 3.2
1250 1157 ± 32 0.03 ± 0.04 17.9 ± 1.0 2.9 ± 0.4 359.8 ± 0.3 95.2 100.0 53.9 ± 29.9 738.0 #####
1400 10014 ± 48 -0.02 ± 0.02 8.3 ± 0.7 1.4 ± 0.9 2973.9 ± 2.7 5.0 100.0 89.2 ± 104.4 ##### #####
Total 18937 ± 189 121.57 ± 0.52 480.7 ± 11.5 21848.3 ± 59.6 84366.8 ± 31.3
Concentration6 1737334 ± 17350 395.4 ± 1.7 0.18 ± 0.00 7.837 ± 0.021 7740069 ± 2875

4 40Ar* = 40Artotal - 295.5×36Ar

Pb23 biotite        mass = 0.01090 g
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5 Age data are summarised in Table DR3
6 Concentration units are as follows: 40Ar ×10-18 moles/g, 36Ar ×10-18 moles/g; Cl ppm; K wt% and Ca wt%
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