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Sample preparation and analytical procedures. 

Detailed caption for Figure 4. 

Figure DR1. Representative cathodoluminescence images of TPC zircons analyzed for 

U-Pb dating. The number after the sample name corresponds to the analyzed spot 

number in Table DR1. 

Figure DR2. Chondrite-normalized rare earth element patterns for zircon from ICZ and IBM 

granitoids. The concentration of C1 chondrite (McDonough and Sun, 1995) was 

used for normalization. 

Figure DR3. U/Yb versus Y plot of zircons from ICZ and IBM granitoids. The solid line 

represents lower boundary of continental field defined by Grimes et al. (2008). 

Table DR1. SHRIMP zircon U-Pb analyses of TPC rocks. 

Table DR2. Trace element compositions of ICZ and IBM granitoids. 

Table DR3. Zircon Ti analyses and calculated zircon crystallization temperatures 

Table DR4. Description of samples used in this study. 

 

SAMPLE PREPARATION AND ANALYTICAL PROCEDURES 

Sample preparation 

 The zircons were separated from fresh hand specimens coarsely (~300 µm) crushed by a 

tungsten-carbide rotary mill. The heavy minerals were concentrated by panning and then 

further processed with a hand magnet, followed by heavy liquid (diiodomethane) separation. 



Zircon grains were then handpicked under a stereoscope to choose optically clear and 

inclusion-free grains. The grains are ~60 to several hundred µm long and generally show a 

prismatic shape. 

 

Zircon U-Pb analyses 

 Zircon U-Pb ages were analyzed over several sessions using the Sensitive 

High-Resolution Ion Microprobe (SHRIMP-II) at the National Institute of Polar Research 

(NIPR), Japan. The zircon grains were mounted in epoxy, polished down to grain centers, 

cleaned and then coated with ~100 nm of gold. In order to find relatively high-U grains, 

backscattered electron and cathodoluminescence (CL) images were obtained using the 

JEOL JXA7300 scanning electron microprobe at NIPR. A -18 to -2.5 nA primary O2
- ion 

beam was used to produce a 30 × 25 to 25 × 20 µm flat-floored oval crater. Abundance of U 

was calibrated against zircon standard SL13 (238 ppm), provided by Australian National 

University. Raw data reductions for standards and samples were performed using SQUID 

v.1.12a (Ludwig 2001), and Isoplot v.2.50 (Ludwig 2003). Sample U-Pb measurements were 

calibrated against zircon standard TEMORA-2 (417 Ma; Black et al., 2003) using a 

calibration exponent of 2. Scatter on 204Pb corrected (Pb/U)/(UO/U2) ratios of TEMORA 

during all sessions were typically less than 1% (2σ), with external spot-to-spot errors of less 

than 3% (2σ), which were included in the errors for sample analyses. The analyzed zircon 

isotopic compositions and ages are listed in Table DR1. Initial 230Th disequilibrium was not 

corrected for, since systematic errors caused by the lack of correction (typically, ~0.07 to 

~0.10Ma, Simon et al., 2008) are less than the precision on the weighted mean ages. 

Corrections for common Pb on U/Pb ratios and ages were done using the 207Pb method 

described in Ireland and Williams (2003), which assumes concordance between 206Pb/238U 

and 207Pb/235U ages, and the Stacey & Kramers (1975) common Pb model for the 

approximate age of each analysis. Ages reported in the text and figures are weighted means 

of 207Pb-corrected 206Pb/238U ages, quoted at the 95% confidence level, from 6 –16 analyses 

per sample (Table DR1). Outliers excluded from mean age calculations are indicated in 

Table DR1, and are selected from statistical variation only unless otherwise indicated. 

 

Zircon trace element analyses 

 Zircon trace element analyses were performed by LA-ICP-MS at the Department of 

Geoscience, Shimane University, using a 193 nm ArF excimer laser with 200 mJ source 

energy at a repetition rate of 3 Hz for standard glass and 2 Hz on zircon, connected to a VG 

Elemental PQ3 ICP-MS. Instrument conditions and analytical procedures are described in 

Kimura et al. (2000). The crater size used for both the standard and the unknown analyses 



was ~30µm. The zircon grains were selected from the same batches of grains that were 

separated for zircon U-Pb analysis, and then mounted in epoxy and polished down to the 

grain centers prior to the analyses. Cores that were homogeneous in BSE/CL images were 

chosen for ablation. Rims were not analyzed because we could not obtain sufficient 

counts before the laser penetrated through the grain. The external calibration was made 

relative to NIST SRM 610 glass using the values of Pearce et al. (1996). Due to the different 

sampling rate between the standard glass and the unknown zircon grains, internal 

standardization was required for quantitative analyses. Stoichiometrically calculated Zr 

content was used for this purpose, with Hf substitution for Zr corrected using the analyzed 

Hf/Zr ratio in order to iteratively improve stoichiometric Zr content. Contamination from 

inclusions within zircon was detected by monitoring elements (Rb, Sr, and Ba) that are 

highly incompatible in zircon but abundant in melt and mineral (e.g. apatite and plagioclase) 

inclusions. If the signals from these elements were anomalously high, the analysis was 

discarded. The analyzed compositions are listed in Table DR2. 

 Lower limits of detection (LLD) were determined by analyzing the gas blank five times. 

Element sensitivity was determined by analyzing NIST SRM 610 glass. LLD were then 

calculated as 3σ deviations of background elemental concentrations (Table DR2), and range 

from 0.04 to 0.63 ppm depending on element sensitivity. Repeated LA-ICP-MS analyses of 

fission-track zircon standard OGPK (Danhara et al. 1991) are shown in Table DR2. The 

results for most elements are within 1SD of solution ICP-MS data from multiple OGPK zircon 

grains digested by the alkali fusion technique (Table DR2; Kimura, unpub. data). Slight 

increases in LREEs, U, Nb, Ta, and Sr in the solution ICP-MS data are due to the incomplete 

removal of melt and mineral inclusions in OGPK zircons by hydrochloric acid leaching prior 

to alkali fusion. 

The interference of 92ZrH+ on the 93Nb+ peak was assessed by monitoring counts at 93Nb+ 

on a Zr standard solution (10 ppb). The monitored 92ZrH+ yield was ~0.05% of 92Zr+ counts. 

The production rate of hydride from dry aerosol during the laser ablation analyses is an 

order of magnitude lower than that of wet plasma. This interference corresponds to ~0.04 

ppm on the Nb abundance in laser ablation zircon analyses, which is negligible for most of 

the analyzed grains. However, three zircon grains from Mizunoki pluton (sample: YZ2-1), 

TPC have distinctively low Nb contents of 0.08 ppm (Table DR2). For these low Nb grains, 

overestimation of the Nb content from the 92ZrH+ interference may have resulted in an 

underestimation of the true Th/Nb ratio of these grains, but it does not affect the conclusions 

of this study. 

 

Zircon Ti concentration analyses and Ti-in-zircon thermometry 



 Zircon Ti analyses were performed by SHRIMP-II at NIPR, on a polished epoxy mount 

similarly prepared as for zircon U-Pb analysis. Zircon grains were selected from the same 

batches of grains that were separated for zircon U-Pb analysis. A -1.3 nA primary O2
- ion 

beam was used to produce 20 × 15 µm flat-floored oval craters. The Ti abundances were 

calculated from analyzed 49Ti+, at a mass station +5.02 amu from 30Si16O+ with 44Ca+ used to 

monitor unintentionally analyzed inclusions. NIST SRM 610 glass was used as an external 

calibration standard, using the values of Pearce et al. (1996). For the internal calibration, 

stoichiometrically calculated 30Si was used. The average Ti content of zircon standard 

91500 analyzed during the session was 6.0 ± 0.8 ppm (2SD, n = 4), which is in agreement 

with the recently reported value of 5.2 ± 3.0 ppm (Fu et al., 2008). Spot positions were 

chosen from BSE/CL images of the zircons; no systematic relationship was observed 

between Ti contents and magmatic zoning in cores or margins of grains. 

 The crystallization temperatures for zircons from the Azegamaru (K1037) and Yushin 

(K1035) plutons were estimated using the Ti-in-zircon thermometer (Watson et al., 2006). 

Due to the absence of rutile in the analyzed samples, crystallization temperatures used in 

this study were calculated from the revised thermodynamic calibrations of Ferry and Watson 

(2007), assuming aTiO2 = 0.7 and aSiO2 = 1, in accordance with the presence of abundant 

titanomagnetite and quartz in the samples, as used by Grimes et al. (2008). The analyzed 

results and calculated temperatures are listed in Table DR3. The average temperatures 

used in the cooling rate calculation were 739 ± 53 °C (2SD, n = 13) for Azegamaru (K1037) 

and 753 ± 56 °C (2SD, n = 16) for Yushin (K1035). 

 

DETAILED CAPTION FOR FIGURE 4 

 The ages used to plot Figure 4A for IBM granitoids and Kogarasu pluton are from previous 

Ar-Ar and K-Ar studies, and summarized in Table DR4. The ages from same pluton or 

seamount were used to represent the age of the zircons analyzed for trace element 

chemistry. For Kogarasu pluton and Omachi seamount, multiple ages are reported and an 

average was taken to plot Figure 4A. No age data has been previously reported from Niijima 

tonalite, which is a tonalitic xenolith within Quaternary pyroclastic deposits exposed on the 

island of Niijima. However, our preliminary SHRIMP U-Pb age analyses on zircons from 

Niijima tonalite have shown that although the zircons are relatively enriched in U (~several 

hundred ppm to ~1000 ppm), no radiogenic Pb was detected indicating an extremely young 

age, perhaps in the order of several tens of thousands of years old. In Figure 4A, the age of 

Niijima tonalite is plotted as 0 Ma. 

 The whole-rock Th/Nb ratios versus ages are plotted in Figure 4B for comparison with 

zircon Th/Nb ratios. The whole-rock Th/Nb ratios for TPC rocks are from Kawate and Arima 



(1998). To plot the TPC data on Figure 4B, the mean age of 4.8 Ma (n = 8) from our zircon 

U-Pb ages is used, except for samples from Ishiwariyama pluton, which are plotted 

separately using our mean zircon U-Pb age of 8.9 Ma (n = 2). The unpublished whole-rock 

Th/Nb data (Tani, in prep.) for Niijima tonalite (Th/Nb = 0.69) and Kogarasu pluton (Th/Nb = 

1.82) are used in Figure 4B. 
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Table DR1. SHRIMP zircon U-Pb analyses of TPC rocks.

Spot 206Pbc (%) U (ppm) Th (ppm) 232Th/238U 206Pb* (ppm)

206Pb/238U 
age (Ma) 

(1)

1 sigma 
err

  Total 
238U/206Pb

±%
Total 

207Pb/206P
b

±% Note

TPC: Otana unit (gabbro) OTN7-1 (stderr = 0.35%)
OTN7-1-1.1 14.5 1332 885 0.69 1.19 5.75 0.11 959 1.8 0.160 3.3
OTN7-1-2.1 19.8 882 760 0.89 0.79 5.40 0.15 957 2.1 0.202 5.7
OTN7-1-3.1 12.7 1158 934 0.83 0.97 5.47 0.11 1028 1.9 0.147 3.8
OTN7-1-4.1 24.5 418 170 0.42 0.38 5.14 0.31 946 5.7 0.240 4.8
OTN7-1-5.1 21.1 514 247 0.50 0.48 5.53 0.17 920 2.6 0.213 4.4
OTN7-1-6.1 21.4 758 442 0.60 0.69 5.39 0.14 940 2.2 0.215 3.8
OTN7-1-7.1 13.3 927 660 0.74 0.85 5.94 0.31 939 5.0 0.152 6.5
OTN7-1-8.1 26.7 731 466 0.66 0.74 5.57 0.21 848 3.4 0.257 3.7
OTN7-1-9.1 14.2 1354 811 0.62 1.15 5.47 0.18 1011 3.2 0.158 3.2
OTN7-1-10.1 26.6 789 509 0.67 0.85 5.96 0.28 794 4.3 0.256 3.5
OTN7-1-11.1 24.8 982 471 0.50 0.98 5.64 0.15 860 1.8 0.242 4.6
OTN7-1-12.1 17.5 778 475 0.63 0.75 5.96 0.14 893 2.0 0.184 3.8
OTN7-1-14.1 25.6 828 574 0.72 0.85 5.72 0.24 838 3.9 0.248 3.5
OTN7-1-15.1 25.8 719 348 0.50 0.74 5.69 0.16 840 2.2 0.250 3.6
OTN7-1-16.1 22.9 568 226 0.41 0.52 5.33 0.16 932 2.3 0.227 5.3
OTN7-1-17.1 36.5 170 59 0.36 0.20 5.48 0.28 747 3.3 0.334 5.5
TPC: Doshi unit (gabbro) TZ37 (stderr = 0.61%)
TZ37-1.1 1.07 275 75 0.28 0.19 5.11 0.26 1247 5.0 0.0546 11
TZ37-2.1* 2.82 253 79 0.32 0.13 3.88 0.18 1615 4.5 0.0684 14 young
TZ37-3.1 0.39 487 263 0.56 0.30 4.65 0.16 1380 3.4 0.0492 9.4
TZ37-5.1 1.79 295 133 0.46 0.19 4.75 0.19 1333 3.9 0.0602 10
TZ37-6.1 6.98 267 135 0.52 0.19 4.85 0.18 1237 3.6 0.101 7.5
TZ37-7.1 1.52 283 169 0.62 0.19 4.94 0.18 1285 3.6 0.0581 11
TZ37-8.1* 1.93 302 147 0.50 0.17 4.05 0.25 1559 6.1 0.0614 11 young
TZ37-9.1 1.08 417 185 0.46 0.29 5.21 0.17 1224 3.2 0.0547 7.6
TZ37-10.1 1.97 232 102 0.45 0.16 5.10 0.20 1239 3.8 0.0617 9.5
TZ37-11.1 1.28 248 131 0.55 0.17 5.16 0.20 1234 3.9 0.0562 12
TZ37-12.1 - 212 68 0.33 0.15 5.18 0.22 1256 4.1 0.0379 17
TZ37-13.1 23.7 271 85 0.32 0.23 4.88 0.32 1007 3.7 0.234 14
TZ37-17.1 2.95 343 236 0.71 0.24 5.08 0.23 1231 4.4 0.0694 7.9
TZ37-18.1 2.30 1014 904 0.92 0.76 5.52 0.42 1140 7.6 0.0643 7.2
TZ37-19.1 2.27 239 108 0.46 0.17 5.10 0.26 1235 5.0 0.0640 16
TPC: Azegamaru pluton MZ9-2  (stderr = 0.35%)
MZ9-2-2.1* 69.7 202 92 0.47 0.32 3.54 0.43 551 4.4 0.597 4.2 young
MZ9-2-3.1* 77.4 70 24 0.36 0.14 3.48 0.64 418 3.4 0.657 4.5 young
MZ9-2-4.1 73.5 80 37 0.48 0.16 3.95 0.75 433 3.3 0.626 6.0
MZ9-2-5.1 53.1 192 18 0.10 0.23 4.26 0.25 710 2.6 0.465 3.8
MZ9-2-6.1 56.8 75 24 0.33 0.13 5.50 0.50 506 3.7 0.495 5.4



MZ9-2-7.1 35.0 212 104 0.50 0.20 4.62 0.20 906 3.0 0.323 4.8
MZ9-2-8.1 46.8 75 19 0.26 0.09 4.64 0.39 739 4.5 0.416 6.9
MZ9-2-9.1 26.8 166 78 0.48 0.13 4.40 0.22 1072 3.8 0.258 7.0
MZ9-2-10.1 42.6 78 29 0.38 0.09 5.07 0.39 730 4.5 0.382 7.2
MZ9-2-11.1 51.7 94 38 0.41 0.13 5.19 0.38 600 3.5 0.454 5.2
MZ9-2-12.1 44.8 99 27 0.28 0.11 4.75 0.36 749 4.4 0.400 6.4
MZ9-2-13.1 23.3 264 206 0.80 0.22 4.82 0.18 1026 3.0 0.230 5.6
MZ9-2-14.1 24.6 243 109 0.46 0.21 4.98 0.19 977 3.0 0.240 5.5
MZ9-2-15.1 51.7 102 40 0.40 0.13 4.57 0.37 681 3.9 0.454 5.8
MZ9-2-16.1 34.2 144 39 0.28 0.13 4.60 0.28 921 4.2 0.316 7.2
MZ9-2-17.1 57.0 114 41 0.37 0.15 4.14 0.41 669 5.7 0.496 5.3
MZ9-2-18.1 62.8 68 27 0.41 0.10 4.22 0.55 569 4.5 0.542 6.4
TPC: Azegamaru pluton MB4-5 (stderr = 0.32%)
MB4-5-1.1 7.64 118 29 0.26 0.070 4.11 0.16 1447 3.5 0.107 12
MB4-5-2.1 15.9 84 30 0.36 0.056 4.19 0.21 1293 4.4 0.172 9.9
MB4-5-3.1* 8.86 173 62 0.37 0.091 3.57 0.12 1646 3.2 0.116 8.5 rex
MB4-5-4.1 8.83 142 64 0.46 0.082 3.93 0.14 1497 3.2 0.116 8.9
MB4-5-5.1 8.75 142 35 0.26 0.080 3.85 0.14 1528 3.3 0.115 9.0
MB4-5-6.1 18.2 126 36 0.30 0.079 3.83 0.23 1374 5.4 0.190 9.0
MB4-5-7.1 18.0 77 35 0.47 0.052 4.15 0.20 1275 4.0 0.188 9.4
MB4-5-8.1 6.95 116 29 0.26 0.064 3.84 0.16 1562 3.9 0.101 12
MB4-5-9.1 15.8 89 39 0.45 0.054 3.84 0.19 1412 4.1 0.171 10
MB4-5-10.1 7.48 155 49 0.33 0.098 4.39 0.15 1358 3.1 0.105 8.8
MB4-5-11.1 12.4 111 32 0.30 0.067 3.97 0.16 1424 3.5 0.144 8.5
MB4-5-12.1 4.34 85 20 0.24 0.052 4.33 0.27 1425 5.9 0.0804 16
TPC: Azegamaru pluton K1037 (stderr = 0.37%)
K1037-1.1 - 312 90 0.30 0.18 4.30 0.10 1501 2.5 0.0435 11
K1037-2.1 1.14 623 206 0.34 0.36 4.20 0.10 1509 2.4 0.0551 5.8
K1037-3.1 3.25 157 64 0.43 0.09 4.00 0.10 1557 3.3 0.0718 11
K1037-4.1 * - 120 28 0.24 0.07 4.50 0.20 1466 3.7 0.0228 28 rev
K1037-5.1 1.56 237 84 0.37 0.14 4.20 0.10 1499 2.7 0.0584 9.1
K1037-6.1 - 81 14 0.18 0.04 3.90 0.20 1641 4.9 0.0420 33
K1037-7.1 - 350 97 0.29 0.20 4.40 0.10 1474 2.3 0.0392 11
K1037-8.1 2.44 246 100 0.42 0.15 4.30 0.10 1452 2.7 0.0654 8.4
TPC: Yushin pluton K1035 (stderr = 0.50%)
K1035-1.1 * 1.31 298 82 0.29 0.21 5.09 0.12 1250 2.4 0.0565 8.2 old
K1035-2.1 5.09 46 13 0.29 0.03 4.31 0.28 1418 6.0 0.0860 22
K1035-3.1 3.80 58 23 0.40 0.04 4.62 0.47 1342 10.0 0.0760 23
K1035-4.1 2.87 52 16 0.32 0.03 4.52 0.30 1384 6.0 0.0690 31
K1035-5.1 2.56 47 20 0.44 0.03 4.76 0.29 1319 5.7 0.0660 22
K1035-6.1 0.25 224 166 0.77 0.14 4.71 0.15 1366 3.1 0.0481 15
K1035-7.1 2.45 211 139 0.68 0.13 4.48 0.16 1403 3.4 0.0655 11
K1035-7.2 1.88 176 91 0.53 0.11 4.76 0.17 1328 3.5 0.0610 13
TPC: Yushin pluton TZ6 (stderr = 0.55%)
TZ6-1.2 16.4 129 75 0.60 0.11 5.43 0.27 991 4.4 0.176 8.8



TZ6-2.1 3.15 483 308 0.66 0.35 5.30 0.14 1177 2.6 0.0710 6.2
TZ6-8.1 18.2 185 66 0.37 0.15 4.83 0.23 1090 3.9 0.190 9.3
TZ6-9.1 26.0 222 117 0.54 0.19 4.63 0.26 1031 5.1 0.251 5.7
TZ6-16.1 34.9 67 18 0.28 0.07 4.97 0.43 844 5.6 0.322 11
TZ6-17.1 31.3 113 28 0.26 0.10 4.63 0.27 957 4.4 0.294 7.1
TZ6-20.1 2.88 820 233 0.29 0.56 4.94 0.12 1268 2.4 0.0689 5.2
TZ6-21.1 40.2 135 36 0.27 0.15 5.04 0.42 764 3.7 0.363 9.5
TZ6-23.1 50.2 150 48 0.33 0.20 4.97 0.35 647 4.5 0.442 4.5
TZ6-26.1 47.9 91 26 0.30 0.11 4.65 0.38 723 4.4 0.424 6.4
TPC: Ishiwariyama pluton IS2-3 (stderr = 0.66%)
IS2-3-1.1 10.0 116 49 0.43 0.15 8.90 0.38 651 3.0 0.125 17
IS2-3-2.1 4.19 397 446 1.16 0.49 8.80 0.29 702 3.3 0.0793 4.7
IS2-3-3.1 13.6 224 172 0.79 0.31 8.88 0.30 626 2.1 0.154 12
IS2-3-6.1 17.0 189 220 1.20 0.28 9.12 0.25 586 2.3 0.180 5.6
IS2-3-7.1 24.5 108 45 0.42 0.17 8.93 0.52 545 2.9 0.240 12
IS2-3-9.1 29.1 85 38 0.46 0.15 9.15 0.42 499 3.0 0.276 7.0
IS2-3-10.1 14.5 250 88 0.36 0.34 8.70 0.30 633 2.9 0.161 7.8
TPC: Ishiwariyama pluton IS3-4 (stderr = 0.55%)
IS3-4-1.1 2.20 130 47 0.37 0.15 8.63 0.32 730 3.7 0.0636 10
IS3-4-2.1 25.5 144 59 0.42 0.21 8.00 0.65 600 3.6 0.247 17
IS3-4-3.1 1.54 223 90 0.41 0.26 8.66 0.28 733 3.1 0.0584 8.9
IS3-4-4.1 0.64 141 58 0.42 0.17 8.89 0.35 720 3.8 0.0513 15
IS3-4-5.1* 1.41 236 96 0.42 0.26 8.03 0.28 791 3.4 0.0574 10 young
IS3-4-6.1 0.62 164 64 0.41 0.20 8.96 0.31 714 3.4 0.0511 12
IS3-4-8.1* 3.69 137 48 0.36 0.15 8.13 0.32 763 3.8 0.0754 9.9 young
IS3-4-9.1 6.57 142 59 0.43 0.17 8.62 0.33 698 3.6 0.0981 8.4
IS3-4-10.1 4.46 507 373 0.76 0.65 9.16 0.23 672 2.5 0.0815 5.9
IS3-4-11.1 1.85 302 173 0.59 0.38 9.37 0.57 675 6.0 0.0608 7.0
IS3-4-12.1 1.70 129 35 0.28 0.15 8.43 0.33 751 3.8 0.0597 14
IS3-4-13.1 1.45 214 107 0.52 0.27 9.48 0.30 670 3.1 0.0576 8.2
IS3-4-14.1* 0.20 1029 1137 1.14 1.39 10.08 0.52 637 5.1 0.0478 3.9 Hi U, old
IS3-4-15.1 1.46 265 143 0.56 0.31 8.78 0.27 723 3.0 0.0578 8.0
IS3-4-16.1 2.73 213 96 0.47 0.25 8.50 0.28 737 3.3 0.0678 8.8
TPC: Mizunoki pluton YZ2-1 (stderr = 0.32%)
YZ2-1-1.1 4.10 446 143 0.33 0.32 5.21 0.10 1185 1.9 0.0786 4.6
YZ2-1-2.1 17.5 149 38 0.27 0.12 5.15 0.17 1033 2.9 0.184 5.4
YZ2-1-3.1 3.47 151 34 0.23 0.12 5.60 0.16 1112 2.7 0.0735 8.6
YZ2-1-4.1 19.4 108 35 0.33 0.10 5.29 0.19 981 3.0 0.200 6.4
YZ2-1-5.1 1.41 69 14 0.22 0.05 5.62 0.25 1131 4.2 0.0573 21
YZ2-1-6.1 7.94 115 18 0.16 0.09 5.36 0.17 1107 2.9 0.109 8.0
YZ2-1-7.1 26.6 90 28 0.32 0.09 5.48 0.23 863 3.1 0.256 6.0
YZ2-1-8.1* 12.6 87 14 0.17 0.08 5.98 0.22 941 3.3 0.146 7.8 old
YZ2-1-9.1* 7.01 162 37 0.24 0.14 5.80 0.18 1033 2.8 0.102 7.8 old
YZ2-1-10.1 27.6 68 20 0.31 0.07 5.65 0.27 826 3.5 0.264 6.7
YZ2-1-11.1 10.6 112 47 0.43 0.09 5.44 0.19 1058 3.1 0.130 7.9



YZ2-1-12.1 10.7 100 34 0.35 0.08 5.32 0.28 1081 5.1 0.131 8.3

               with those from different SHRIMP sessions or other geochronological methods).

   * Analyses excluded from mean calculations. Flags: young, old = outlier, rev = reverse discordant, rex = recrystallised

   Errors are 1-sigma; Pbc and Pb* indicate the common and radiogenic portions, respectively.
   (stderr) Error in standard calibration  (%sigma, not included in above errors but required when calculating mean ages or combining data

   (1) Common Pb corrected by assuming 206Pb/238U-207Pb/235U age-concordance (i.e. 207Pb correct



Table DR2. LA-ICP-MS zircon trace element compositions of Izu-collision zone and IBM granitoids.

Sample Th U Nb Ta La Ce Pr Sr Nd Sm Hf Eu Gd Tb Dy Y Ho Er Tm Yb Lu Th/Nb U/Yb
TPC: Otana unit (gabbro) OTN7-1
OTN7-1-2 377 645 0.97 11.9 0.19 0.99 9.43 17.1 19662 8.39 113 46.8 609 6584 253 1178 281 3381 497 387.7 0.191
OTN7-1-3 534 694 0.35 9.49 0.11 1.09 2.03 8.97 15197 4.28 66.7 30.0 351 4585 153 728 192 2265 361 1506 0.306
OTN7-1-4 579 947 0.47 0.18 0.94 13.0 1.10 4.20 11.0 19862 6.49 83.9 36.3 457 4618 188 776 192 2368 354 1219 0.400
OTN7-1-5 359 678 0.26 0.18 8.96 1.26 3.17 7.26 21101 5.27 59.4 31.6 435 4093 167 779 195 2316 332 1408 0.293
OTN7-1-7 195 606 0.62 8.85 1.62 2.39 3.85 18020 2.51 44.7 19.9 309 4570 149 717 209 2949 383 311.5 0.206
OTN7-1-8 402 728 0.26 11.0 0.84 1.99 11.4 20537 5.09 76.2 33.4 442 6180 199 916 240 3116 416 1544 0.234
OTN7-1-9 47.7 126 0.35 8.21 0.26 0.44 6.69 9.84 20165 7.46 99.6 44.0 510 6532 222 969 236 3067 410 137.9 0.041
OTN7-1-10 702 1084 0.44 0.53 13.5 0.34 1.49 4.30 10.4 19936 7.62 83.1 39.7 564 7025 222 969 241 2929 428 1589 0.370
TPC: Azegamaru pluton MZ9-2
MZ9-2-2 55.6 122 1.63 0.83 12.1 0.21 3.19 4.43 16383 2.49 29.4 17.2 232 2961 105 528 146 1994 257 34.1 0.061
MZ9-2-4 38.7 96.3 0.76 0.38 12.8 0.95 1.75 4.98 17205 2.25 23.1 14.3 217 2685 105 494 136 1834 247 50.6 0.053
MZ9-2-5 111 194 0.65 0.38 0.89 21.5 1.18 6.22 18.4 17391 9.38 117 42.6 503 5059 177 823 220 2777 380 170.3 0.070
MZ9-2-6 15.1 73.8 0.44 0.56 7.16 1.04 2.97 9.95 14744 3.21 31.7 13.6 182 2170 71.3 342 105 1507 181 34.2 0.049
MZ9-2-7 31.1 79.2 0.54 0.54 10.8 2.33 3.99 11.8 17840 2.71 47.7 20.0 253 2584 92.3 433 113 1603 202 57.2 0.049
MZ9-2-8 26.8 80.0 0.74 0.39 9.53 0.93 2.15 5.15 12764 1.77 25.1 10.7 173 2447 76.6 412 107 1546 208 36.3 0.052
MZ9-2-9 20.6 62.9 0.84 0.48 6.76 1.17 1.74 2.52 11385 0.96 22.6 8.46 138 2013 60.6 319 91.4 1300 175 24.4 0.048
MZ9-2-10 29.4 90.4 1.60 0.24 8.49 0.13 1.53 3.41 3.20 12021 0.87 25.8 13.2 187 2654 84.0 394 110 1740 220 18.3 0.052
MZ9-2-L1.1 37.4 118 1.11 0.50 0.35 9.31 0.13 1.79 2.50 1.72 20198 2.00 33.5 15.1 226 2644 100 461 130 1946 257 33.6 0.061
MZ9-2-L1.2 30.2 102 0.43 0.38 9.12 0.53 1.55 1.27 4.09 20006 3.19 32.0 15.8 230 2652 95.5 449 131 1961 242 70.6 0.052
MZ9-2-L2.1 31.4 90.7 0.98 0.49 8.27 0.90 1.51 2.89 23374 1.27 23.1 10.3 172 2252 74.8 353 102 1491 204 31.9 0.061
MZ9-2-L2.2 48.9 137 1.12 0.39 0.61 13.9 0.41 0.98 3.50 6.03 18606 3.62 55.5 22.3 319 3917 143 661 181 2402 307 43.5 0.057
MZ9-2-L2.3 157 320 2.78 0.48 33.2 0.33 2.33 5.01 8.45 19253 5.19 106 48.9 654 7265 258 1201 335 4396 540 56.4 0.073
TPC: Azegamaru pluton MB4-5
MB4-5-1 1980 2787 4.76 1.96 1.49 87.0 0.78 2.44 15.3 26665 2.56 84.8 33.9 504 6322 193 925 260 3490 479 415.9 0.799
MB4-5-2 17.1 84.2 0.19 4.40 0.19 0.86 1.50 20010 1.34 21.1 6.39 103 1195 37.2 186 58.1 956 120 0.088
MB4-5-3 19.6 69.4 3.99 0.27 0.25 3.52 8.69 15684 3.48 33.9 10.8 152 1777 53.2 260 77.2 1126 137 0.062
MB4-5-4 3.97 34.3 2.91 3.17 1.53 16405 9.29 4.15 61.0 894 27.5 142 48.9 776 87.2 0.044
MB4-5-5 39.0 182 0.82 0.33 10.0 0.38 0.94 2.26 18954 1.55 27.4 9.52 149 2213 66.1 341 109 1755 218 47.3 0.104
MB4-5-6 9.24 49.9 4.67 2.14 2.72 16041 0.58 15.1 5.81 82.9 1093 33.4 162 49.4 779 99.0 0.064
MB4-5-7 15.6 56.6 0.47 0.18 0.80 4.67 1.36 1.97 6.26 19671 1.00 18.9 7.06 105 1407 41.1 201 58.7 941 132 33.2 0.060
MB4-5-8 16.4 67.5 0.27 1.03 4.86 1.27 0.55 4.45 28424 0.60 19.9 9.48 133 1842 51.8 266 80.7 1257 179 0.054
MB4-5-9 16.4 62.5 0.78 6.05 0.25 0.45 1.53 6.95 27299 1.75 22.6 10.0 129 1927 53.6 290 86.5 1319 181 0.047
MB4-5-10 10.5 58.4 0.46 5.22 0.25 0.57 5.31 26770 1.50 16.8 7.79 104 1626 49.8 246 68.7 1105 149 0.053
TPC: Ishiwariyama pluton IS2-3
IS2-3-1 24.0 70.9 0.23 1.86 4.75 0.24 0.71 1.45 16843 1.05 9.82 5.71 79.5 1134 39.9 174 46.4 713 85.8 104.1 0.100
IS2-3-3 193.6 323 1.74 0.56 18.5 3.47 7.73 16316 2.49 54.6 25.7 296 3718 123 610 153 2007 234 111.0 0.161
TPC: Ishiwariyama pluton IS3-4
IS3-4-1 53.5 156 1.29 0.63 9.17 0.13 1.04 1.72 2.83 12856 0.49 20.4 9.42 155 2175 64.6 322 85.8 1272 154 41.4 0.123
IS3-4-2 583 467 3.02 0.73 30.3 1.03 3.46 15.2 13356 1.98 61.4 28.5 381 5370 164 717 193 2324 279 193.0 0.201
IS3-4-5 139 301 2.66 1.13 1.35 17.0 0.27 1.62 4.52 3.65 14514 36.3 18.0 258 3994 109 553 156 2043 256 52.1 0.147
IS3-4-6 251 466 2.71 1.37 25.7 2.79 4.15 8.01 14631 1.04 42.8 21.4 281 4788 112 550 151 2030 254 92.7 0.230
IS3-4-8 146 323 1.24 0.94 16.8 1.62 2.44 8.04 13290 46.6 21.3 297 4583 117 562 152 2208 264 117.2 0.146
IS3-4-9 83.3 175 1.94 0.65 12.3 0.19 1.72 5.02 5.50 13380 28.3 10.9 167 2890 71.0 345 104 1439 175 42.9 0.122

ppm



TPC: Mizunoki pluton YZ2-1
YZ2-1-1 16.3 56.8 0.08 1.43 0.48 0.60 4.17 10655 1.16 10.5 4.55 60.7 692 25.0 117 32.6 482 66.5 204.5 0.118
YZ2-1-2 11.9 47.1 1.08 0.26 1.05 1.12 0.96 10009 1.08 13.0 3.59 55.6 611 21.9 96.8 28.2 483 58.3 0.098
YZ2-1-3 13.4 75.5 0.15 1.36 10902 5.29 1.84 31.6 478 13.8 83.4 26.6 421 61.0 0.179
YZ2-1-4 8.0 32.7 0.55 0.73 0.21 0.88 10789 0.34 5.35 2.07 32.7 420 13.9 62.5 21.1 329 39.6 0.099
YZ2-1-5 11.3 41.9 0.08 1.27 8990 0.33 5.63 1.53 28.2 389 12.3 73.2 23.8 407 52.1 151.2 0.103
YZ2-1-6 17.7 55.6 0.37 1.41 0.60 2.38 4.49 9902 2.29 14.1 4.78 67.0 721 25.7 126 38.2 559 68.2 47.5 0.099
YZ2-1-7 8.2 37.0 0.08 1.16 0.39 1.36 10163 0.55 6.13 1.98 23.8 403 13.5 66.3 21.7 367 47.5 108.5 0.101
YZ2-1-8 6.0 28.9 0.90 0.98 0.59 1.79 11752 1.64 1.39 22.7 287 9.6 52.8 15.0 290 35.9 0.099
YZ2-1-9 15.8 53.1 1.14 1.10 0.88 9333 0.56 5.09 1.78 32.5 489 14.3 88.4 29.7 520 71.3 0.102
YZ2-1-10.1 6.4 56.2 0.86 0.79 1.19 2.18 11226 0.80 4.22 1.84 24.2 380 13.2 61.2 19.2 345 48.6 0.163
Izu-collision zone granitoids: Kogarasu pluton (granodiorite) KG01-01
KG01-01-1 495 3495 3.00 10.66 31.5 0.87 1.11 7.06 25259 30.9 12.7 169 2051 73.0 351 102 1445 170 165.0 2.418
KG01-01-2 144 125 0.43 0.28 8.78 0.87 2.81 7.64 10843 0.36 45.2 18.8 207 2208 78.0 319 75.0 817 102 332.6 0.153
KG01-01-3 29.6 58.6 0.26 4.37 0.36 1.96 10474 14.0 4.88 63.7 675 21.7 98.2 26.0 373 39.0 113.2 0.157
KG01-01-4 252 234 0.69 0.24 10.4 0.21 2.46 7.56 10947 0.71 46.6 18.1 226 2420 77.6 343 80.3 943 106 362.9 0.248
KG01-01-5 177 174 0.81 9.83 0.89 3.01 8.93 9166 23.3 10.8 128 1551 49.8 226 55.9 597 72.1 218.4 0.291
KG01-01-6 292 260 0.91 0.84 10.6 0.31 5.83 8.73 9911 1.29 51.4 20.4 273 2752 91.7 385 90.8 1103 122 319.0 0.236
KG01-01-7 173 234 0.87 0.69 12.3 0.74 9.00 13870 32.7 12.4 140 1698 57.9 247 58.5 762 86.0 197.8 0.307
KG01-01-8 119 148 0.74 5.75 0.27 1.51 5.77 10285 0.76 36.2 13.5 155 1700 59.8 236 60.8 737 90.7 159.8 0.201
KG01-01-9 307 2598 2.55 6.00 17.3 0.11 0.70 1.07 2.79 20470 11.4 4.62 67.2 1212 31.1 176 55.4 827 107 120.3 3.142
KG01-01-10 102 439 0.70 1.26 4.46 1.61 11630 5.99 2.74 41.0 688 21.0 109 37.0 491 61.8 146.6 0.893
IBM: Niijima (tonalite) NJ21-57H
NJ21-57H-4 43.3 152 2.83 1.36 16.5 1.13 3.97 11.0 33669 3.32 59.6 26.4 366 3814 160 759 203 2695 288 15.3 0.056
NJ21-57H-5 45.3 151 3.58 1.47 2.16 20.5 1.17 2.01 4.24 31368 2.55 58.4 28.6 392 3946 156 708 200 2561 294 12.6 0.059
NJ21-57H-10 69.9 214 4.95 1.70 25.5 1.13 2.67 5.86 31593 2.50 58.3 29.2 382 4300 158 779 222 3114 346 14.1 0.069
IBM: North Mariana Trough (tonalite) 6K358-R4
6K358-R4-1 129 139 4.84 1.14 0.76 24.8 0.34 1.52 12.6 33.8 7088 6.45 180 66.9 845 6782 299 1163 297 3155 354 26.6 0.044
6K358-R4-3 379 346 17.58 4.24 0.39 50.5 0.71 0.85 11.7 24.5 7635 8.65 169 60.3 774 7418 294 1183 315 3544 377 21.6 0.098
6K358-R4-4 227 231 9.22 1.21 51.3 1.07 1.30 32.7 83.3 7368 14.0 410 144 1758 13645 623 2321 579 6369 639 24.7 0.036
6K358-R4-5 70.5 122 3.54 1.60 0.67 15.4 1.07 6.49 16.7 7769 4.12 106 38.5 500 4782 196 837 207 2520 268 19.9 0.048
6K358-R4-6 41.9 72.9 2.05 0.38 5.58 0.26 5.04 14.5 7927 5.61 88.1 35.6 456 3919 168 654 165 1925 225 20.4 0.038
6K358-R4-7 134 180 5.73 2.15 21.8 0.49 1.63 11.8 39.8 7831 9.80 201 73.4 998 8946 379 1518 357 4085 436 23.4 0.044
6K358-R4-8 299 313 11.78 1.46 0.88 57.0 1.36 0.82 29.9 72.1 7614 17.6 351 134 1687 14276 598 2324 564 6288 677 25.4 0.050
6K358-R4-9 226 190 6.84 2.54 0.37 24.3 0.67 3.19 16.3 7152 4.27 107 40.9 538 5020 205 811 218 2542 268 33.1 0.075
6K358-R4-10 24.1 56.9 1.78 0.44 0.63 4.27 4.72 11.8 7552 3.32 64.5 25.5 328 3186 124 484 138 1639 168 13.5 0.035
IBM: North Mariana Trough (tonalite) 6K358-R5
6K358-R5-4 121.5 402.0 30.08 10.33 0.27 67.3 0.22 2.59 2.64 25.8 35221 3.02 184 75.6 1006 9547 383 1656 448 5421 546 4.0 0.074
6K358-R5-9 73.9 207.3 7.01 3.20 13.4 0.17 1.44 3.44 23.1 30446 4.25 111 42.0 629 6650 257 1187 314 3965 453 10.5 0.052
IBM: Manji seamount (tonalite) 2K1108-R5
2K1108-R5-1 58.9 79.2 1.35 0.69 0.69 10.8 0.30 2.54 7.62 9459 2.45 28.1 14.2 152 1789 58.8 288 80.2 1079 129 43.7 0.073
2K1108-R5-2 31.0 71.1 2.63 0.64 9.24 0.59 8983 0.89 17.4 6.57 82.5 1157 38.0 201 55.5 898 109 11.8 0.079
2K1108-R5-3 75.0 80.6 0.97 0.21 0.59 11.2 0.18 0.15 3.95 6.95 9511 2.97 39.3 14.8 190 2096 71.5 318 80.8 1106 133 77.1 0.073
2K1108-R5-4 235 225 5.84 1.76 0.47 43.6 0.26 0.27 9.58 13.8 7881 5.58 102 35.3 407 4510 157 747 182 2536 312 40.3 0.089
2K1108-R5-5 56.1 94.8 1.47 0.68 0.40 10.4 0.26 0.46 2.52 4.95 9606 1.47 35.6 12.6 162 1868 61.1 293 82.3 1104 121 38.2 0.086
2K1108-R5-6 36.3 70.2 2.15 0.57 8.55 0.26 1.70 1.82 9611 16.5 6.98 84.1 1135 38.4 192 52.9 853 98.0 16.9 0.082
2K1108-R5-7 79.8 137 4.47 1.30 21.8 0.26 1.19 4.46 9177 0.55 19.9 9.17 116 1615 52.4 262 73.4 989 123 17.8 0.139
2K1108-R5-9 58.6 69.4 1.74 3.51 15.2 0.26 0.13 6.27 4.20 8682 1.37 27.3 11.3 140 1732 54.5 265 73.7 1033 122 33.6 0.067



2K1108-R5-10 27.1 51.7 1.09 0.45 0.76 6.89 0.26 3.02 8984 1.67 16.3 6.62 94.6 1222 38.6 193 52.6 752 96.5 24.8 0.069
IBM: Manji seamount (tonalite) 2K1108-R4
2K1108-R4-3 188 200 2.58 0.54 14.1 0.11 0.70 10.5 21.5 8705 9.00 133 49.3 545 4922 201 900 208 2298 270 72.8 0.087
2K1108-R4-4 187 190 3.71 1.11 15.6 0.42 1.63 5.35 8.12 8819 2.93 53.7 20.4 302 2984 120 525 136 1633 197 50.6 0.117
2K1108-R4-5 201 196 2.23 0.62 12.6 0.41 1.90 5.24 19.9 8412 6.04 109 39.8 486 4800 179 766 183 2119 253 90.1 0.092
2K1108-R4-6 88.0 120 1.12 0.16 6.19 1.76 4.89 12.7 9508 5.32 43.3 18.6 243 2312 90 402 102 1254 153 78.2 0.096
2K1108-R4-7 235 214 2.60 0.16 15.7 0.79 3.84 7.69 8026 2.66 66.4 25.9 306 3171 117 496 127 1545 180 90.5 0.138
2K1108-R4-8 248 206 3.26 0.92 15.2 0.62 3.38 14.4 8989 4.45 80.0 29.9 391 3445 135 563 142 1610 190 76.0 0.128
2K1108-R4-9 104 128 2.01 0.36 8.81 0.33 1.38 8.05 16.8 9028 7.41 79.1 32.9 372 3229 137 558 135 1589 184 51.5 0.081
2K1108-R4-10 94.3 120 1.18 0.56 7.62 0.64 3.51 17.7 8520 3.66 72.6 29.2 355 3108 122 521 125 1477 179 80.0 0.081
IBM: Komahashi-Daini seamount (tonalite) D08B-02
D08B-02-1 4.72 33.7 0.49 4.50 1.72 10682 0.38 8.17 3.19 42.6 608 19.4 94.4 27.6 406 46.7 9.6 0.083
D08B-02-2 16.0 38.5 0.70 5.63 1.36 2.81 10196 1.09 25.7 8.88 128 1424 49.5 274 71.6 842 124 22.7 0.046
D08B-02-3 14.1 51.9 2.17 0.61 8.69 1.15 1.89 10894 0.89 23.3 10.1 141 1768 62.3 304 85.2 1161 156 6.5 0.045
D08B-02-4 29.9 65.6 1.13 8.47 0.15 1.81 2.34 9850 0.85 27.6 7.18 109 1315 48.5 227 56.7 746 97.6 26.5 0.088
D08B-02-5 23.8 58.2 1.41 0.81 10.2 0.30 1.41 2.36 11141 26.7 9.91 142 1783 64.0 299 86.8 1122 142 16.8 0.052
D08B-02-6 11.7 25.8 0.42 1.77 5.44 0.38 3.60 0.86 10535 1.97 19.4 8.29 111 1271 48.5 221 57.6 734 87.4 0.035
D08B-02-7 43.6 76.1 1.04 0.52 0.60 11.4 0.24 0.92 1.89 10470 1.21 25.0 10.0 145 1708 64.1 291 85.2 1023 135 41.9 0.074
D08B-02-8 59.0 86.5 1.05 3.23 16.1 1.36 0.15 9.40 8.81 9861 0.74 33.5 12.1 161 1821 68.0 295 80.6 978 124 56.4 0.088
D08B-02-10 22.8 63.2 0.96 0.71 1.30 11.2 2.31 3.47 11085 0.42 25.1 9.68 134 1671 56.5 279 75.7 956 129 23.7 0.066
D08B-02-11 23.3 55.7 1.05 0.42 7.71 0.55 9732 0.55 30.5 9.17 160 1983 68.7 295 92.1 1153 146 22.2 0.048
D08B-02-12 15.8 47.9 0.83 0.32 1.40 11.4 0.46 2.77 8.47 1.40 10740 2.79 30.7 12.9 175 1975 65.3 324 88.3 1153 150 19.1 0.042
D08B-02-13 176 234 3.27 0.81 28.8 0.21 1.09 6.75 16.7 10275 2.76 107 43.0 538 6190 228 1003 258 3117 383 54.0 0.075
D08B-02-14 94.4 148 1.96 21.9 0.08 5.14 15.1 11403 3.05 72.2 30.2 387 4284 154 721 188 2301 300 48.1 0.064
D08B-02-15 24.2 50.2 0.34 0.33 1.03 10.3 0.59 1.26 8.68 3.06 11455 2.91 36.6 14.0 184 1934 67.2 319 80.5 1022 143 71.2 0.049
IBM: Komahashi-Daini seamount (tonalite) D10-02
D10-02-1 318 356 3.74 1.42 33.2 1.08 4.05 11.5 10983 2.50 82.7 31.3 390 4446 162 710 177 2385 262 85.1 0.149
D10-02-2 81.7 166 2.16 0.57 20.2 4.12 11.9 9594 2.19 62.6 26.4 349 4347 148 681 186 2276 279 37.7 0.073
D10-02-3 71.1 139 1.65 1.27 14.2 1.64 7.90 10118 2.93 48.7 19.3 283 3344 133 601 164 2024 251 43.2 0.069
D10-02-4 74.2 207 2.47 0.81 15.6 1.13 3.06 12.4 8739 3.02 77.3 30.9 413 5342 174 847 210 2662 338 30.0 0.078
D10-02-5 231 303 5.23 1.64 33.7 0.22 0.57 14.0 31.5 10211 4.25 203 74.7 921 9272 371 1619 385 4584 503 44.1 0.066
D10-02-6 96.4 188 1.79 0.43 17.0 0.77 3.40 14.6 11654 2.29 75.9 26.5 362 4239 147 702 190 2291 278 53.9 0.082
D10-02-7 63.5 128 1.56 0.33 10.4 1.09 2.97 9.85 10280 2.79 63.2 22.8 335 3674 135 605 162 1919 230 40.7 0.067
D10-02-8 90.5 141 1.55 0.25 22.1 0.79 0.44 7.33 19.6 9174 4.91 128 44.0 598 6163 243 1043 237 2969 336 58.3 0.047
D10-02-10 103 154 2.20 0.64 0.63 16.1 2.36 4.74 9785 2.38 58.7 22.7 287 3320 120 537 140 1738 200 46.7 0.088
D10-02-11 75.1 128 2.08 0.59 12.6 0.28 2.16 8.67 9681 2.71 62.9 25.8 322 3760 143 653 159 2059 225 36.2 0.062
IBM: Omachi seamount (diorite) 6K570-R3
6K570-R3-3 30.8 64.0 0.48 0.57 0.94 4.71 0.40 9654 1.30 7.43 2.99 41.0 576 19.5 106 29.4 451 62.5 64.0 0.142
6K570-R3-4 9.02 26.1 0.54 3.55 0.18 0.92 8828 0.69 3.94 2.91 42.9 607 19.5 105 33.8 507 69.9 16.6 0.051
6K570-R3-5 8.68 26.2 0.15 0.59 3.52 0.23 0.63 8675 0.70 8.78 2.80 40.0 575 17.9 106 33.5 481 68.0 56.1 0.054
6K570-R3-6 41.1 121 1.71 0.94 15.1 1.03 2.59 9360 1.28 19.1 9.70 177 2163 68.6 377 112 1532 216 24.1 0.079
6K570-R3-7 10.2 36.2 0.15 1.01 3.78 0.33 8030 0.85 6.52 2.84 44.9 693 20.8 107 33.3 539 69.7 66.0 0.067
6K570-R3-8 46.5 131 1.58 1.06 1.19 11.9 0.34 1.03 1.37 9689 2.27 15.8 8.49 133 1820 65.0 339 98.0 1410 204 29.4 0.093
6K570-R3-9 56.6 177 1.68 0.21 15.2 5.35 10298 1.61 13.8 7.64 113 1569 47.8 263 84.1 1253 173 33.7 0.141
6K570-R3-10 36.1 125 1.91 0.70 12.7 1.06 1.41 9406 1.54 13.3 8.06 137 1821 60.5 324 96.7 1406 201 18.9 0.089
IBM: Minami-Koho seamount (granodiorite) MKH
MKH-2 356 766 6.56 2.67 44.6 1.32 1.95 34.2 59.0 35554 9.34 281 103 1269 12068 464 2128 505 6027 668 54.3 0.127
MKH-5 191 740 8.16 4.12 46.8 0.26 2.35 3.39 13.8 55811 2.19 65.1 26.6 411 4908 150 718 199 2730 287 23.5 0.271



MKH-7 334 752 6.13 2.48 0.38 48.3 0.85 2.07 22.5 53.4 46366 8.32 247 91.4 1024 11658 363 1677 436 5537 561 54.4 0.136
MKH-8 179 527 6.12 3.44 1.04 42.7 0.38 2.00 5.84 18.8 50852 3.21 90.0 36.1 468 5157 162 732 193 2791 336 29.3 0.189
MKH-9 304 706 6.16 2.01 49.0 0.87 2.41 17.9 49.5 50651 8.07 227 81.8 965 10341 349 1593 391 5295 559 49.4 0.133
MKH-10 288 697 4.82 3.59 46.4 0.34 2.24 9.40 28.4 55958 4.50 182 67.0 889 9264 316 1453 371 4710 505 59.7 0.148
Zircon standard: OGPK
LA-ICP-MS (n=65) 95.0 92.5 1.49 0.58 0.26 14.2 0.20 0.48 1.67 3.80 7534 1.09 19.4 6.85 85.0 955 32.7 160 39.4 399 68.3

1SD 30.1 24.6 0.65 0.48 0.38 2.87 0.18 0.77 0.90 1.51 913 0.42 6.66 2.23 25.4 250 9.15 42.6 9.11 89.4 13.5
solution-ICP-MS* 108 158 3.08 1.03 0.64 14.4 0.25 3.51 2.10 3.79 8119 1.17 15.9 5.48 76.4 933 30.0 145 35.6 344 73.9

lower limit of detection 0.63 0.08 0.08 0.14 0.27 0.11 0.11 0.08 0.24 0.62 0.20 0.31 0.37 0.04 0.31 0.17 0.04 0.33 0.09 0.29 0.05
* Solution ICP-MS analyses of multiple grains after hydrochloric acid leaching and alkali fusion (Kimura, unpub. data).



Table DR3. SHRIMP zircon Ti analyses and calculated zircon crystallization temperature of TPC rocks.

Sample Ti (ppm) +/- ppm T (°C) Note
TPC: Azegamaru pluton K1037
K1037-1.1 8.4 0.2 763.7 core
K1037-1.2 7.3 0.1 749.5 rim
K1037-2.1 7.9 0.2 756.8 core
K1037-2.2 9.1 0.2 771.5 rim
K1037-3.1 8.5 0.2 764.5 core
K1037-3.2 8.4 0.2 763.5 rim
K1037-5.1 7.2 0.1 748.8 core
K1037-5.2 3.9 0.2 694.2 rim
K1037-6.1 5.5 0.1 723.3 core
K1037-6.2 4.0 0.1 696.0 rim
K1037-7.1 4.8 0.1 710.8 core
K1037-8.1 5.8 0.1 728.1 core
K1037-8.2 6.1 0.1 732.5 rim
TPC: Yushin pluton K1035
K1035-1.1 6.4 0.1 737.1 core
K1035-1.2 6.5 0.1 739.5 rim
K1035-2.1 4.3 0.1 701.4 core
K1035-2.2 7.7 0.1 755.2 rim
K1035-3.1 8.0 0.1 759.0 core
K1035-3.2 7.0 0.2 746.1 core
K1035-3.3 6.3 0.2 736.7 rim
K1035-4.1 11.5 0.2 795.1 core
K1035-4.2 5.0 0.1 714.7 core
K1035-4.3 7.1 0.2 746.7 rim
K1035-5.1 7.4 0.1 750.8 core
K1035-5.2 6.1 0.1 732.8 rim
K1035-6.1 9.5 0.2 775.8 core
K1035-6.2 8.6 0.1 765.7 rim
K1035-7.1 12.3 0.4 801.3 core
K1035-7.2 11.4 0.2 794.0 rim
Zircon standard: 91500
91500-1.1 5.9 0.2 730.2
91500-1.2 5.5 0.2 724.1
91500-1.3 6.4 0.1 738.1
91500-1.4 6.1 0.1 733.7



Table DR4. Description of samples used for this study

Locality Sample Name Analyses Type Sampling Position (WGS84) Rock Type Age
MZ9-2 Zr U-Pb & trace element analyses 35° 27.12'N 138° 58.45'E Hb tonalite 4.68 Ma (Zr U-Pb, this study)
MB4-5 Zr U-Pb & trace element analyses 35° 29.82'N 139° 01.58'E Hb tonalite 4.02 Ma (Zr U-Pb, this study)
K1037 Zr U-Pb & Ti analyses 35° 27.82'N 139° 03.70'E Hb tonalite 4.25 Ma (Zr U-Pb, this study)
K1035 Zr U-Pb & Ti analyses 35° 27.07'N 139° 04.70'E Hb tonalite 4.62 Ma (Zr U-Pb, this study)

TZ6 Zr U-Pb analyses 35° 26.16'N 139° 04.52'E Hb tonalite 5.00 Ma (Zr U-Pb, this study)
Mizunoki pluton, TPC YZ2-1 Zr U-Pb & trace element analyses 35° 25.24'N 138° 57.68'E Hb tonalite 5.35 Ma (Zr U-Pb, this study)

Otana unit (gabbro), TPC OTN7-1 Zr U-Pb & trace element analyses 35° 25.72'N 138° 57.39'E Hb gabbro 5.59 Ma (Zr U-Pb, this study)
Doshi unit (gabbro), TPC TZ37 Zr U-Pb analyses 35° 29.01'N 138° 59.23'E Hb gabbro 4.99 Ma (Zr U-Pb, this study)

IS2-3 Zr U-Pb & trace element analyses 35° 26.94'N 138° 54.07'E Hb tonalite 8.92 Ma (Zr U-Pb, this study)
IS3-4 Zr U-Pb & trace element analyses 35° 26.66'N 138° 54.11'E Hb tonalite 8.83 Ma (Zr U-Pb, this study)

Kogarasu Pluton, Izu-collision zone KG01-01 Zr trace element analyses 35° 47.07'N 138° 41.45'E Hb-Bt granodiorite 4.38 - 4.27 Ma (Bt K-Ar, Shibata et al. 1984)

Minami-Koho seamount, Kyushu-Palau Ridge MKH Zr trace element analyses 26° 06.00'N 135° 52.70'E Hb-Bt granodiorite 48.5 Ma (Bt K-Ar, Mizuno et al. 1976)
Omachi seamount, Izu-Bonin Forearc 6K570-R3 Zr trace element analyses 29° 10.66'N 140° 42.53'E Hb diorite 33.6 - 31.9 Ma (K-Ar, Yuasa et al. 1999)

D08B-02 Zr trace element analyses 29° 50.00'N 133° 21.50'E Bt-Hb tonalite
D10-02 Zr trace element analyses 30° 01.00'N 133° 22.00'E Hb tonalite

Manji seamount, IBM Rear-arc 2K1108-R4 & R5 Zr trace element analyses 31° 52.00'N 138° 56.50'E Hb tonalite-porphyry 7.0 Ma (Pl Ar-Ar, Ishizuka et al. 2002)
Central Graven, North Mariana Trough 6K358-R4 & R5 Zr trace element analyses 20° 03.90' N 144° 03.40'E Hb tonalite 1.8 Ma (Hb Ar-Ar, Stern et al. 1996)

Niijima, IBM Rear-arc NJ21-57H Zr trace element analyses 34° 23.38'N 139° 15.41'E Hb-Bt tonalite xenolith >1 Ma (Zr U-Pb, Tani unpub.)
  Hb, hornblende; Bt, biotite; Pl, plagioclase; WR, whole-rock; Zr, zircon.

37.4 Ma (WR K-Ar, Shibata and Okuda 1975)Komahashi-Daini seamount, Kyushu-Palau Ridge

Ishiwariyama pluton, TPC

Azegamaru pluton, TPC

Yushin pluton, TPC


