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Sampling and analytical procedure 

Sampling method 

Samples studied here were mainly collected by the R/V Hakurei-maru No.2 equipped 

with the Deep-sea Boring Machine System (BMS) and dredges as a part of the Japan’s 

legal continental shelf survey (e.g., Ohara et al., 2007). Drilling was normally 

conducted on flat sediment-covered ridge tops and seamounts or on gentle slopes (less 

than 10o). Depth of drilling penetration was normally 5-10 m. Dredge sampling was 

conducted at steep escarpments where it was not possible to deploy the BMS. 

 
40Ar/39Ar dating 

Ages of the lavas were measured using the 40Ar/39Ar dating facility at the Geological 

Survey of Japan/AIST. Details of the procedures are reported in Ishizuka et al. (2003a, 

2009). Several mg of fresh groundmass (32-64 mesh-sized) was analyzed using a 

stepwise heating procedure. The samples were treated ultrasonically in 3N HCl for 30 

minutes and then 4N HNO3 for 30 minutes to remove alteration products (clays and 

carbonates) prior to irradiation. Sample irradiation was done at the JMTR, JRR3 and 

JRR4 reactors (Ishizuka, 1998). Fast neutron fluxes in these reactors were about 

6.7x1012n/cm2•s, 1.4-1.7x1012n/cm2•s and 5.9x1012n/cm2•s, respectively. Sanidine 

separated from the Fish Canyon Tuff (FC3) was used for the flux monitor and assigned 

an age of 27.5 Ma, which has been determined against our primary standard for our 

K-Ar laboratory, Sori biotite, whose age is 91.2 Ma (Uchiumi and Shibata, 1980). 

 A continuous Ar ion laser (Coherent INNOVA310: for analysis No. U05065, 

U05059, U05006, U06170, U06060, U06234, U06062, U06008, U06066, U06075, 

U06074 and U06235) and CO2 laser (NEWWAVE MIR10-30: for analysis No. U08206, 

U08198, U08204, U08202, U10004, and U11362) were used for sample heating. Argon 

isotopes were measured on a VG Isotech VG3600 noble gas mass spectrometer fitted 

with a BALZERS electron multiplier. 



Correction for interfering isotopes was achieved by analyses of CaFeSi2O6 and 

KFeSiO4 glasses irradiated with the samples. The blank of the system including the 

mass spectrometer and the extraction line was 7.5x10-14 ml STP for 36Ar, 2.5 x 10-13 ml 

STP for 37Ar, 2.5 x 10-13 ml STP for 38Ar, 1.0 x 10-12 ml STP for 
39

Ar and 2.5 x 10-12 ml 

STP for 
40

Ar. The blank analysis was done every 2 or 3 step analyses. 

All errors for 40Ar/39Ar results are reported at one standard deviation. Errors for ages 

include analytical uncertainties for Ar isotope analysis, correction for interfering 

isotopes and J value estimation. An error of 0.5 % was assigned to J values as a pooled 

estimate during the course of this study. 

Plateau ages were calculated as weighted means of ages of plateau-forming steps, 

where each age was weighted by the inverse of its variance. The age plateaus were 

determined following the definition by Fleck et al. (1977). Inverse isochrons were 

calculated using York’s least-squares fit, which accommodates errors in both ratios and 

correlations of errors (York, 1969). In some cases age plateaus were determined for less 

than 50% of total gas when the plateau can be regarded as a reliable estimate for 

eruption age based on detailed examination of an age spectrum.   

 

 Whole rock chemical and isotopic compositions 

All analytical work was completed at Geological Survey of Japan/AIST. Normally 

50g of rock chips were ultrasonically cleaned and then soaked in distilled water at 70oC 

for 4 to 5 days to remove seawater contamination. The rock chips were then pulverized 

using an agate mortar. Whole rock major elements were analyzed on glass beads, 

prepared by fusing 1:10 mixtures of 0.5g subsamples and lithium tetraborate. The glass 

beads were analyzed using a Philips PW1404 XRF spectrometer. External error and 

accuracy are generally < 2%, but Na could have as much as c.7% error depending on 

the surface condition of the glass beads (based on data of JB2 and JB3: Togashi and 

Terashima, 1997). The average total for JB2 during the course of this study is 100.56% 



(compiled value by Govindaraju (1994): 100.55%) and the data for each element agree 

with accepted values within these errors (presented in Ishizuka et al. (2011)). 

The rare-earth elements (REE), V, Cr, Ni, Rb, Sr, Y, Zr, Nb, Cs, Ba, Hf, Ta, Pb, Th 

and U concentrations were analyzed by ICP-MS on a VG Platform instrument. About 

100 mg of powder from each sample was dissolved in a HF-HNO3 mixture (5:1) using 

screw-top Teflon beakers. After evaporation to dryness, the residues were re-dissolved 

with 2% HNO3 prior to analysis. In and Re were used as internal standards, while JB2 

and JB1a solutions with similar level of dilution to the samples were used as external 

standards during ICP-MS measurements. Instrument calibration was performed using 

5-6 calibration solutions made from international rock standard materials (including 

BIR-1, BCR-1, AGV-1, JB1a, BEN). Reproducibility is generally better than ±4% (2 

s.d.) for the REE, and better than ±6% (2 s.d.) for other elements except those with very 

low concentration and Ni (see JB2 analyses in Ishizuka et al. 2011a). Compiled analyses 

for JB2 are from Govindaraju (1994) and Taylor and Nesbitt (1998)). Detection limits 

vary from element to element, but for elements with low concentrations such as REE 

and Ta typically fall within a range from 0.2 to 2 pg g-1. 

Isotopic compositions of Sr, Nd, and Pb were determined on 200 mg of hand-picked 

0.5–1mm rock chips. The chips were leached in 6M HCl at 140oC for 1 hour prior to 

dissolution in HF-HNO3. Sr and Nd isotope ratios were measured on a nine-collector 

VG Sector 54 mass spectrometer. Sr was isolated using Sr resin (Eichrom Industries, 

Illinois, USA). For Nd isotopic analysis, the REE were initially separated by cation 

exchange, before isolating Nd on Ln resin (Eichrom Industries, Illinois, USA) columns. 

Procedural Sr and Nd blanks were considered negligible relative to the amount of 

sample analyzed. Sr and Nd isotopic compositions were determined as the average of 

150 ratios by measuring ion beam intensities in multi-dynamic collection mode. Isotope 

ratios were normalized to 86Sr/88Sr = 0.1194 and 146Nd/144Nd = 0.7219. Measured values 

for NBS SRM-987 and JNdi-1 (Tanaka et al., 2000) were 87Sr/86Sr = 0.710298 ± 13 (2 



s.d., n =53) and 143Nd/144Nd = 0.512108 ± 8 (2 s.d., n = 42) during the measurement 

period. All 87Sr/86Sr ratios were normalized to NBS SRM-987 87Sr/86Sr = 0.710248 

(Thirlwall, 1991) as measured during the same analytical session. 

Pb separation was achieved using AG1-X8 200-400 mesh anion exchange resin. 

Procedural Pb blanks were <30pg, and considered negligible relative to the amount of 

sample analyzed. Pb isotopic measurements were made in multi-dynamic collection 

mode using the double spike technique (Southampton-Brest-Lead 207-204 spike 

SBL74: (Ishizuka et al., 2003b)). Natural (unspiked) measurements were made on 

60-70 % of collected Pb, giving 208Pb beam intensities of 2.5-3 x 10-11A. 

Fractionation-corrected Pb isotopic compositions and internal errors were obtained by a 

closed-form linear double-spike deconvolution (Johnson and Beard, 1999). The 

reproducibility of Pb isotopic measurement (external error: 2 s.d.) by double spike is 

<200 ppm for all 20xPb/204Pb ratios. Measured values for NBS SRM-981 during the 

measurement period were 206Pb/204Pb=16.9387 ±0.0016, 207Pb/204Pb=15.4976 ±0.0030, 

and 208Pb/204Pb=36.7173 ±0.0061 (2 s.d., n = 69).   
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Fig. DR2 40Ar/39Ar age spectra with Ca/K plot for groundmass samples of volcanic rocks.
 Error for each step is given at the 1σ level.
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Table DR1 Results of stepwise-heating analyses of groundmass of volcanic rocks.

Analysis Sample No.  Total age (±1σ)                                  Plateau age (±1σ)

No. integrated age weighted average inv. isochron 40Ar/36Ar MSWD fraction of 

(Ma) (Ma) age (Ma) intercept 39Ar (%)

Minami-Daito Basin

U08206 DA411B01CA02 40.40±0.07 44.24±0.12 44±5* 337±91330 0.33 31.1

Eastern Oki-Daito Ridge

U05006 DS162AD01CA01 50.86±0.10 48.35±0.14 47.8±0.4 369±35 0.15 43.9

Western Oki-Daito Ridge and Oki-Daito Rise area

U06170 OD413B01CA01 43.18±0.11 44.39±0.11 44.1±0.8 337±74 1.90 61.3

U06060 OD414B01CA01 42.39±0.18 43.75±0.09 40.8±1.8 5011±10066 1.46 58.3

U06234 OD417B02CA01 41.958±0.017 42.18±0.06 41.6±0.2 344±11 0.62 38.5

U06062 OK435B02CA01 40.7±0.5 40.5±0.3 41.0±0.5 225±49 1.30 80.5

Urdaneta Plateau

U06008 DB09B02 135-145 38.29±0.03 38.09±0.06 37.1±0.7 5800±3873 0.85 41.8

U10004 DB16B03 350-355 36.63±0.16 39.79±0.21 41.1±1.1 -854±944 0.38 53.7

U06066 DB22B01 340-345 37.46±0.24 37.61±0.18 36.7±2.2 352±135 1.86 50.5

U06075 OK440B01CA01 35.63±0.14 35.87±0.07 35.3±0.5 2127±2289 0.65 66.0

U06074 OK447B01CA01 37.13±0.16 38.09±0.11 37.4±1.3 3434±5050 - 34.7

U06235 OK447B01CA01 36.99±0.05 37.82±0.10 38.1±0.4 268±36 2.14 35.5

average 37.94±0.07

West Philippine Basin

U08198 OK636AD02C4CA01 43.01±0.24 41.6±0.3 41.9±0.4 231±52 0.88 70.4

U08204 OK637AD01CA01 72.0±0.4 51.1±0.3 52.9±0.7 -463±275 0.87 89.4

U08202 OK643AD02CA01 37.4±0.3 37.2±0.3 36.2±0.5 302.5±2.4 0.79 67.6
inv. isochron age: inverse isochron age.
MSWD: mean square of weighted deviates ((SUMS/(n-2))^0.5) in York (1969).
Integrated ages were calculated using sum of the total gas released.
λb=4.962x10-10y-1, λe=0.581x10-10y-1, 40K/K=0.01167% (Steiger & Jager 1977).

*: normal isochron

ages in Italics; not a plateau age in a strict sense



Table DR2 Result of isotopic analysis for 40Ar/39Ar dating.
Laser output       40Ar/39Ar      37Ar/39Ar      36Ar/39Ar K/Ca 40Ar* 39ArK

          40Ar*/39ArK              Age(±1σ)
       (x10-3) (%) fraction (%)        (Ma)

DS162AD01CA01 U05006 JMTR0403-1
J= 0.002816

0.5W 35.72 ± 0.09 0.3427 ± 0.0026 73.45 ± 0.58 0.58 39.4 8.0 14.06 ± 0.18 70.06 ± 0.88
0.72W 18.96 ± 0.03 0.4095 ± 0.0012 25.49 ± 0.19 0.70 60.5 13.0 11.48 ± 0.06 57.38 ± 0.34
0.94W 11.78 ± 0.02 0.6490 ± 0.0020 6.293 ± 0.112 1.10 84.8 17.0 9.994 ± 0.038 50.07 ± 0.24
1.17W 10.48 ± 0.04 1.357 ± 0.007 3.104 ± 0.061 2.31 92.7 12.9 9.727 ± 0.042 48.75 ± 0.25
1.44W 9.995 ± 0.027 2.758 ± 0.008 2.340 ± 0.118 4.70 96.1 11.5 9.633 ± 0.048 48.29 ± 0.28
1.77W 9.827 ± 0.028 3.811 ± 0.010 2.279 ± 0.132 6.50 97.5 10.2 9.609 ± 0.055 48.17 ± 0.31
2.1W 9.736 ± 0.022 4.245 ± 0.010 2.259 ± 0.156 7.24 98.0 9.4 9.576 ± 0.060 48.00 ± 0.33
2.85W 9.440 ± 0.026 4.581 ± 0.012 2.339 ± 0.170 7.82 98.1 7.5 9.295 ± 0.066 46.62 ± 0.35
4W 8.954 ± 0.031 5.396 ± 0.020 2.823 ± 0.147 9.22 97.4 6.5 8.761 ± 0.066 43.97 ± 0.35
5.3W 8.332 ± 0.032 10.11 ± 0.04 4.359 ± 0.233 17.35 98.0 4.0 8.241 ± 0.106 41.39 ± 0.54
Plateau Age(1.17W) -(2.1W) 48.35 ± 0.14

DA411B01CA02 U08206 JRR30707-1
J= 0.0008702

1.11W 52.55 ± 0.37 1.900 ± 0.383 85.65 ± 1.54 0.31 52.3 2.3 27.51 ± 0.51 42.68 ± 0.79
1.17W 25.11 ± 0.18 2.705 ± 0.200 4.433 ± 0.220 0.22 96.0 3.7 24.17 ± 0.19 37.56 ± 0.31
1.26W 26.32 ± 0.15 2.927 ± 0.119 0.8450 ± 0.1207 0.20 100.0 7.0 26.39 ± 0.16 40.95 ± 0.27
1.35W 28.34 ± 0.21 2.963 ± 0.159 0.5956 ± 0.1003 0.20 100.0 9.1 28.41 ± 0.22 44.06 ± 0.36
1.41W 28.70 ± 0.15 2.971 ± 0.076 0.6243 ± 0.0676 0.20 100.0 8.0 28.77 ± 0.15 44.61 ± 0.27
1.47W 28.54 ± 0.10 2.797 ± 0.189 0.7813 ± 0.0776 0.21 100.0 7.4 28.61 ± 0.11 44.37 ± 0.21
1.53W 28.29 ± 0.08 3.174 ± 0.210 0.4785 ± 0.1316 0.18 100.0 6.6 28.37 ± 0.09 43.99 ± 0.19
1.62W 27.64 ± 0.07 2.938 ± 0.175 0.6438 ± 0.1002 0.20 100.0 6.7 27.71 ± 0.08 42.98 ± 0.18
1.71W 27.03 ± 0.10 3.104 ± 0.155 0.7213 ± 0.1295 0.19 100.0 6.3 27.10 ± 0.11 42.06 ± 0.22
1.8W 26.13 ± 0.20 2.962 ± 0.129 0.7506 ± 0.0976 0.20 99.9 5.4 26.19 ± 0.20 40.65 ± 0.33
1.92W 25.32 ± 0.14 3.103 ± 0.246 0.8997 ± 0.1567 0.19 99.9 5.0 25.38 ± 0.15 39.42 ± 0.26
2.07W 24.12 ± 0.16 3.493 ± 0.244 1.592 ± 0.148 0.17 99.7 4.6 24.14 ± 0.17 37.51 ± 0.28
2.25W 22.53 ± 0.23 3.331 ± 0.256 1.339 ± 0.196 0.18 100.0 4.4 22.60 ± 0.24 35.13 ± 0.38
2.49W 21.60 ± 0.21 3.547 ± 0.275 1.389 ± 0.176 0.17 99.9 4.6 21.65 ± 0.22 33.68 ± 0.35
2.79W 21.20 ± 0.20 3.627 ± 0.199 1.764 ± 0.234 0.16 99.5 4.1 21.18 ± 0.22 32.95 ± 0.35
3.18W 22.57 ± 0.15 7.005 ± 0.280 1.839 ± 0.223 0.08 99.9 4.7 22.70 ± 0.18 35.29 ± 0.29
3.72W 25.05 ± 0.16 11.62 ± 0.25 2.509 ± 0.212 0.05 100.0 6.9 25.32 ± 0.20 39.32 ± 0.32
4.32W 23.16 ± 0.26 8.372 ± 0.340 3.657 ± 0.233 0.07 99.5 3.4 23.24 ± 0.28 36.13 ± 0.44
Plateau Age(1.35W) -(1.53W) 44.24 ± 0.12

OD413B01CA01 U06170 JRR4 0504-1
J= 0.0005209

0.5W 162.7 ± 1.4 2.113 ± 0.054 367.7 ± 3.3 0.28 33.3 6.6 54.25 ± 1.17 50.28 ± 1.08
0.61W 72.54 ± 0.76 1.785 ± 0.039 72.00 ± 0.84 0.33 70.9 6.8 51.46 ± 0.68 47.73 ± 0.64
0.73W 52.36 ± 0.56 1.702 ± 0.045 18.97 ± 0.50 0.35 89.5 7.2 46.94 ± 0.55 43.58 ± 0.52
0.85W 49.02 ± 0.37 2.011 ± 0.039 8.522 ± 0.596 0.29 95.2 6.7 46.72 ± 0.40 43.38 ± 0.39
0.96W 48.52 ± 0.39 2.571 ± 0.047 6.646 ± 0.356 0.23 96.4 7.5 46.84 ± 0.40 43.49 ± 0.39
1.07W 49.76 ± 0.19 3.705 ± 0.047 7.525 ± 0.411 0.16 96.1 9.2 47.94 ± 0.23 44.50 ± 0.25
1.16W 50.84 ± 0.18 5.135 ± 0.078 10.72 ± 0.42 0.11 94.5 8.7 48.23 ± 0.22 44.77 ± 0.24
1.26W 51.10 ± 0.20 6.139 ± 0.065 12.20 ± 0.61 0.10 93.9 8.3 48.17 ± 0.27 44.71 ± 0.28
1.37W 51.13 ± 0.15 6.668 ± 0.080 12.67 ± 0.52 0.09 93.7 7.7 48.13 ± 0.22 44.67 ± 0.24
1.49W 50.50 ± 0.21 6.318 ± 0.056 11.76 ± 0.61 0.09 94.1 6.2 47.72 ± 0.28 44.30 ± 0.29
1.63W 46.40 ± 0.19 4.203 ± 0.059 4.017 ± 0.540 0.14 98.1 4.8 45.67 ± 0.26 42.41 ± 0.27
1.95W 43.88 ± 0.16 3.308 ± 0.066 1.725 ± 0.447 0.18 99.4 4.9 43.72 ± 0.21 40.63 ± 0.23
2.6W 41.32 ± 0.18 2.794 ± 0.049 2.600 ± 0.494 0.21 98.7 7.0 40.85 ± 0.23 37.98 ± 0.24
3.92W 36.20 ± 0.15 4.815 ± 0.052 4.607 ± 0.436 0.12 97.3 8.6 35.33 ± 0.21 32.90 ± 0.21
Plateau Age(0.73W) -(1.49W) 44.39 ± 0.11

OD414B01CA01 U06060 JRR4 0504-1
J= 0.0005175

0.5W 54.67 ± 1.40 0.6480 ± 0.0167 7.449 ± 0.263 0.91 96.1 12.5 52.54 ± 1.38 48.40 ± 1.26
0.65W 47.70 ± 0.66 0.7094 ± 0.0142 1.001 ± 0.113 0.83 99.5 15.4 47.48 ± 0.66 43.79 ± 0.62
0.8W 47.87 ± 0.10 1.069 ± 0.004 0.922 ± 0.063 0.55 99.6 14.1 47.72 ± 0.10 44.01 ± 0.16
0.95W 47.25 ± 0.11 1.364 ± 0.007 0.914 ± 0.146 0.43 99.6 13.0 47.13 ± 0.12 43.47 ± 0.17
1.1W 47.63 ± 0.16 1.198 ± 0.006 1.153 ± 0.131 0.49 99.5 9.3 47.42 ± 0.16 43.73 ± 0.20
1.3W 47.75 ± 0.08 0.8099 ± 0.0063 1.388 ± 0.257 0.73 99.3 6.6 47.43 ± 0.11 43.75 ± 0.17
1.6W 46.06 ± 0.11 0.6001 ± 0.0048 1.502 ± 0.219 0.98 99.1 7.6 45.68 ± 0.13 42.15 ± 0.17
2.0W 44.20 ± 0.12 0.5703 ± 0.0046 1.976 ± 0.255 1.03 98.8 7.0 43.68 ± 0.14 40.33 ± 0.18
2.52W 40.73 ± 0.18 0.6727 ± 0.0058 1.588 ± 0.265 0.87 99.0 6.2 40.33 ± 0.20 37.26 ± 0.21
3.2W 35.91 ± 0.16 0.9137 ± 0.0090 1.971 ± 0.367 0.64 98.6 5.4 35.42 ± 0.19 32.77 ± 0.20
4.5W 27.26 ± 0.16 1.563 ± 0.016 1.506 ± 0.567 0.38 98.8 2.9 26.97 ± 0.23 25.00 ± 0.23
Plateau Age(0.65W) -(1.3W) 43.75 ± 0.09



Table DR2 continued.
Laser output K/Ca 40Ar* 39ArK Age(±1σ)

(%) fraction (%)
OD417B02CA01 U06234 JRR4 0504-1

J= 0.0005250
0.5W 36.20 ± 0.08 0.1225 ± 0.0311 8.836 ± 0.196 4.80 92.8 375.9 33.60 ± 0.09 31.54 ± 0.13
0.64W 43.50 ± 0.09 0.0912 ± 0.0179 7.401 ± 0.453 6.45 95.0 342.4 41.33 ± 0.16 38.72 ± 0.19
0.79W 49.50 ± 0.13 0.0724 ± 0.0100 12.57 ± 0.46 8.13 92.5 517.8 45.79 ± 0.19 42.86 ± 0.21
0.89W 48.51 ± 0.12 0.0678 ± 0.0147 3.009 ± 0.135 8.68 98.2 460.9 47.63 ± 0.13 44.56 ± 0.18
1.01W 47.89 ± 0.13 0.0808 ± 0.0171 2.053 ± 0.116 7.28 98.7 483.8 47.30 ± 0.13 44.25 ± 0.18
1.1W 47.47 ± 0.09 0.0813 ± 0.0282 1.528 ± 0.223 7.23 99.1 358.5 47.03 ± 0.11 44.00 ± 0.17
1.24W 46.97 ± 0.19 0.0735 ± 0.0160 1.531 ± 0.166 8.00 99.0 396.9 46.53 ± 0.19 43.54 ± 0.22
1.38W 46.19 ± 0.12 0.0706 ± 0.0222 1.584 ± 0.190 8.33 99.0 459.3 45.73 ± 0.13 42.80 ± 0.18
1.52W 45.76 ± 0.10 0.0887 ± 0.0185 1.598 ± 0.213 6.63 99.0 439.3 45.29 ± 0.12 42.40 ± 0.17
1.66W 45.42 ± 0.13 0.0384 ± 0.0281 1.770 ± 0.271 15.33 98.9 338.6 44.90 ± 0.15 42.03 ± 0.19
1.82W 45.37 ± 0.08 0.0528 ± 0.0184 2.364 ± 0.275 11.14 98.5 369.4 44.68 ± 0.11 41.83 ± 0.16
1.99W 44.90 ± 0.13 0.1220 ± 0.0241 2.524 ± 0.233 4.82 98.4 373.1 44.17 ± 0.14 41.35 ± 0.18
2.17W 44.96 ± 0.19 0.1888 ± 0.0196 3.110 ± 0.259 3.11 98.0 401.9 44.06 ± 0.20 41.26 ± 0.22
2.36W 45.78 ± 0.08 0.1494 ± 0.0151 4.370 ± 0.272 3.94 97.2 430.9 44.51 ± 0.12 41.67 ± 0.16
2.56W 46.51 ± 0.11 0.1224 ± 0.0245 5.926 ± 0.166 4.81 96.3 418.9 44.77 ± 0.12 41.91 ± 0.17
2.76W 47.21 ± 0.10 0.0878 ± 0.0273 8.192 ± 0.213 6.70 94.9 471.3 44.80 ± 0.11 41.94 ± 0.16
2.96W 48.06 ± 0.07 0.0626 ± 0.0170 10.59 ± 0.17 9.39 93.5 502.2 44.94 ± 0.09 42.07 ± 0.15
3.16W 48.82 ± 0.10 0.0527 ± 0.0167 13.02 ± 0.24 11.17 92.1 534.6 44.98 ± 0.12 42.10 ± 0.16
3.36W 49.57 ± 0.12 0.0547 ± 0.0136 15.36 ± 0.29 10.75 90.9 484.4 45.04 ± 0.14 42.16 ± 0.18
3.56W 50.25 ± 0.13 0.0302 ± 0.0171 16.83 ± 0.39 19.48 90.1 384.6 45.28 ± 0.17 42.39 ± 0.20
3.78W 50.74 ± 0.14 0.0099 ± 0.0197 18.42 ± 0.52 59.13 89.3 333.7 45.30 ± 0.20 42.40 ± 0.22
4.03W 51.33 ± 0.24 0.0070 ± 0.0361 19.28 ± 0.37 83.69 88.9 236.3 45.64 ± 0.24 42.71 ± 0.26
4.32W 51.51 ± 0.23 0.0874 ± 0.0809 20.20 ± 0.61 6.73 88.4 172.9 45.55 ± 0.27 42.63 ± 0.28
4.75W 51.83 ± 0.29 0.0504 ± 0.0945 21.74 ± 0.64 11.66 87.6 100.0 45.41 ± 0.32 42.50 ± 0.32
5.55W 52.15 ± 0.21 0.0871 ± 0.1730 20.09 ± 1.28 6.76 88.6 58.0 46.22 ± 0.42 43.26 ± 0.41
Plateau Age(2.56W) -(4.75W) 42.18 ± 0.06

OK435B02CA01 U06062 JRR4 0504-1
J= 0.0005138

0.5W 390.1 ± 9.7 3.411 ± 0.084 1105 ± 27 0.17 16.4 7.2 64.07 ± 7.23 58.4 ± 6.5
0.65W 50.80 ± 1.06 4.051 ± 0.089 30.59 ± 0.75 0.14 82.8 11.0 42.19 ± 0.99 38.7 ± 0.9
0.8W 47.11 ± 1.00 5.439 ± 0.120 12.02 ± 0.87 0.11 93.3 12.6 44.14 ± 1.00 40.5 ± 0.9
0.95W 47.06 ± 1.00 7.399 ± 0.154 8.695 ± 1.000 0.08 95.7 12.3 45.29 ± 1.04 41.5 ± 0.9
1.14W 46.62 ± 0.97 9.647 ± 0.209 8.557 ± 1.019 0.06 96.1 11.4 45.13 ± 1.02 41.4 ± 0.9
1.35W 45.78 ± 0.63 11.33 ± 0.16 6.386 ± 0.988 0.05 97.8 11.6 45.12 ± 0.71 41.3 ± 0.7
1.59W 45.22 ± 0.67 11.97 ± 0.21 6.315 ± 0.960 0.05 97.9 11.7 44.64 ± 0.74 40.9 ± 0.7
1.9W 43.78 ± 0.55 11.12 ± 0.14 6.867 ± 1.246 0.05 97.3 9.9 42.94 ± 0.68 39.4 ± 0.6
2.45W 38.09 ± 0.43 8.751 ± 0.114 5.042 ± 1.958 0.07 97.8 6.5 37.49 ± 0.73 34.4 ± 0.7
3.2W 31.03 ± 0.26 19.75 ± 0.19 9.082 ± 1.286 0.03 96.2 5.8 30.27 ± 0.51 27.8 ± 0.5
Plateau Age(0.65W) -(1.9W) 40.5 ± 0.3

DB09B02 135-145 U06008 JMTR0502-1
J= 0.003039

0.5W 17.38 ± 0.11 0.2199 ± 0.0039 24.40 ± 0.22 0.37 58.7 3.0 10.20 ± 0.10 55.1 ± 0.6
0.7W 7.646 ± 0.047 0.1255 ± 0.0030 0.4711 ± 0.0291 0.21 98.4 5.4 7.521 ± 0.047 40.8 ± 0.3
0.83W 7.309 ± 0.028 0.1119 ± 0.0017 0.1178 ± 0.0223 0.19 99.7 6.7 7.287 ± 0.029 39.52 ± 0.20
0.91W 7.220 ± 0.021 0.1012 ± 0.0028 0.1176 ± 0.0176 0.17 99.7 6.4 7.197 ± 0.022 39.03 ± 0.16
1.0W 7.157 ± 0.009 0.0948 ± 0.0010 0.0701 ± 0.0185 0.16 99.9 7.2 7.148 ± 0.011 38.77 ± 0.13
1.09W 7.071 ± 0.008 0.0905 ± 0.0024 0.0758 ± 0.0161 0.15 99.8 9.3 7.059 ± 0.009 38.29 ± 0.12
1.17W 7.052 ± 0.022 0.0855 ± 0.0021 0.0802 ± 0.0133 0.15 99.8 8.0 7.038 ± 0.022 38.18 ± 0.17
1.25W 7.054 ± 0.018 0.0786 ± 0.0014 0.0492 ± 0.0261 0.13 99.9 6.1 7.048 ± 0.019 38.24 ± 0.15
1.35W 7.045 ± 0.006 0.0879 ± 0.0022 0.0626 ± 0.0190 0.15 99.9 5.9 7.037 ± 0.008 38.17 ± 0.12
1.44W 6.978 ± 0.011 0.0868 ± 0.0017 0.0789 ± 0.0166 0.15 99.8 7.2 6.965 ± 0.012 37.79 ± 0.13
1.53W 6.981 ± 0.017 0.0911 ± 0.0038 0.0578 ± 0.0249 0.15 99.9 5.2 6.975 ± 0.019 37.84 ± 0.15
1.63W 6.950 ± 0.010 0.0945 ± 0.0024 0.0641 ± 0.0265 0.16 99.9 5.2 6.942 ± 0.013 37.66 ± 0.13
1.73W 6.931 ± 0.014 0.1012 ± 0.0038 0.0268 ± 0.0394 0.17 100.0 3.8 6.929 ± 0.019 37.59 ± 0.15
1.83W 6.892 ± 0.010 0.1057 ± 0.0035 0.0625 ± 0.0253 0.18 99.9 3.8 6.886 ± 0.012 37.37 ± 0.13
1.95W 6.800 ± 0.016 0.1177 ± 0.0049 0.0389 ± 0.0249 0.20 100.0 3.5 6.798 ± 0.017 36.89 ± 0.14
2.12W 6.681 ± 0.013 0.1386 ± 0.0053 0.0388 ± 0.0309 0.24 100.0 3.5 6.679 ± 0.016 36.25 ± 0.14
2.42W 6.431 ± 0.015 0.2060 ± 0.0030 0.0815 ± 0.0348 0.35 100.0 3.7 6.432 ± 0.019 34.92 ± 0.14
2.85W 6.087 ± 0.009 0.3122 ± 0.0069 0.1182 ± 0.0300 0.53 100.0 4.0 6.086 ± 0.013 33.06 ± 0.12
3.45W 5.521 ± 0.016 0.4769 ± 0.0100 0.2231 ± 0.0558 0.81 99.8 2.1 5.511 ± 0.023 29.96 ± 0.15
Plateau Age(1.09W) -(1.53W) 38.09 ± 0.06

DB16B03 350-355 U10004 JRR30807-2
J= 0.0008207

1.11W 25.96 ± 0.12 11.80 ± 0.34 5.335 ± 0.693 0.05 99.6 16.3 26.15 ± 0.25 38.30 ± 0.41
1.17W 26.93 ± 0.21 14.46 ± 0.52 7.025 ± 0.535 0.04 99.0 11.7 27.02 ± 0.29 39.58 ± 0.46
1.245W 26.89 ± 0.16 14.27 ± 0.46 6.881 ± 0.614 0.04 99.0 10.8 26.99 ± 0.26 39.53 ± 0.43
1.335W 26.94 ± 0.08 16.98 ± 0.74 7.482 ± 0.758 0.03 99.6 11.9 27.28 ± 0.27 39.94 ± 0.44
1.425W 27.51 ± 0.11 19.21 ± 0.55 8.321 ± 0.860 0.03 99.7 10.6 27.94 ± 0.31 40.91 ± 0.49
1.515W 26.62 ± 0.21 17.45 ± 0.96 8.764 ± 0.623 0.03 98.4 8.7 26.64 ± 0.32 39.02 ± 0.50
1.605W 26.25 ± 0.17 20.08 ± 0.79 12.36 ± 0.91 0.03 95.6 6.5 25.58 ± 0.35 37.48 ± 0.55
1.74W 25.20 ± 0.23 19.23 ± 0.77 10.80 ± 0.87 0.03 96.8 6.1 24.85 ± 0.38 36.42 ± 0.57
1.92W 23.83 ± 0.18 18.59 ± 1.66 9.521 ± 1.270 0.03 97.9 5.0 23.74 ± 0.48 34.81 ± 0.72
2.175W 19.09 ± 0.26 16.48 ± 1.67 12.55 ± 2.15 0.04 91.3 4.7 17.71 ± 0.73 26.03 ± 1.07
2.535W 15.65 ± 0.13 24.75 ± 1.62 17.45 ± 1.27 0.02 86.7 4.1 13.89 ± 0.47 20.45 ± 0.70
3.075W 12.00 ± 0.15 51.93 ± 1.81 30.23 ± 3.38 0.01 79.3 3.5 10.01 ± 1.12 14.76 ± 1.65
Plateau Age(1.17W) -(1.515W) 39.79 ± 0.21

(x10-3)        (Ma)

40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 40Ar*/39ArK



Table DR2 continued.
Laser output K/Ca 40Ar* 39ArK Age(±1σ)

(%) fraction (%)
DB22B01 340-345 U06066 JMTR0502-1

J= 0.003065
0.5W 48.12 ± 0.91 12.44 ± 0.29 125.7 ± 2.0 0.05 25.7 2.3 12.51 ± 0.74 67.91 ± 3.94
0.7W 29.64 ± 0.51 3.983 ± 0.092 72.14 ± 1.24 0.15 29.6 5.0 8.805 ± 0.460 48.04 ± 2.48
0.88W 11.15 ± 0.20 3.302 ± 0.058 13.37 ± 0.32 0.18 67.9 9.8 7.595 ± 0.186 41.52 ± 1.01
1.03W 8.050 ± 0.176 3.189 ± 0.079 4.472 ± 0.183 0.18 88.1 10.6 7.108 ± 0.174 38.88 ± 0.95
1.2W 7.813 ± 0.043 4.040 ± 0.038 4.452 ± 0.152 0.15 89.0 11.2 6.977 ± 0.061 38.17 ± 0.35
1.38W 7.649 ± 0.028 4.582 ± 0.055 4.675 ± 0.088 0.13 88.7 17.8 6.811 ± 0.039 37.28 ± 0.24
1.5W 8.219 ± 0.037 4.898 ± 0.121 6.579 ± 0.338 0.12 83.1 10.9 6.857 ± 0.107 37.52 ± 0.59
1.65W 7.903 ± 0.019 5.002 ± 0.065 7.102 ± 0.235 0.12 80.6 7.2 6.396 ± 0.072 35.03 ± 0.41
1.95W 8.472 ± 0.020 5.103 ± 0.081 10.31 ± 0.25 0.11 70.9 7.4 6.029 ± 0.078 33.03 ± 0.43
2.55W 8.236 ± 0.021 5.546 ± 0.066 11.20 ± 0.21 0.11 67.4 12.1 5.578 ± 0.065 30.58 ± 0.37
3.15W 11.69 ± 0.06 7.388 ± 0.120 24.86 ± 0.52 0.08 44.3 5.7 5.216 ± 0.159 28.61 ± 0.87
Plateau Age(1.03W) -(1.5W) 37.61 ± 0.18

OK440B01CA01 U06075 JRR4 0504-1
J= 0.0005311

0.5W 62.10 ± 2.30 0.6148 ± 0.0235 63.24 ± 2.28 0.96 70.0 6.2 43.48 ± 2.04 41 ± 2
0.61W 38.47 ± 0.77 0.4869 ± 0.0131 0.7894 ± 0.1321 1.21 99.5 9.9 38.28 ± 0.77 36.3 ± 0.7
0.71W 37.89 ± 0.30 0.5430 ± 0.0125 0.5642 ± 0.1512 1.08 99.7 12.2 37.78 ± 0.30 35.8 ± 0.3
0.80W 37.94 ± 0.18 0.6686 ± 0.0083 0.4655 ± 0.1217 0.88 99.8 10.8 37.87 ± 0.19 35.93 ± 0.21
0.89W 37.86 ± 0.08 0.7920 ± 0.0060 0.5739 ± 0.0970 0.74 99.7 13.7 37.77 ± 0.08 35.83 ± 0.13
0.97W 37.99 ± 0.08 0.7935 ± 0.0054 0.3569 ± 0.1917 0.74 99.9 7.9 37.97 ± 0.10 36.02 ± 0.14
1.07W 37.87 ± 0.09 0.6322 ± 0.0046 0.5537 ± 0.1831 0.93 99.7 6.2 37.77 ± 0.11 35.83 ± 0.15
1.2W 37.72 ± 0.15 0.4822 ± 0.0057 0.3547 ± 0.1424 1.22 99.8 5.3 37.67 ± 0.15 35.74 ± 0.18
1.43W 36.97 ± 0.13 0.4476 ± 0.0086 0.6311 ± 0.2238 1.31 99.6 5.5 36.83 ± 0.14 34.94 ± 0.17
1.83W 36.33 ± 0.18 0.4772 ± 0.0045 0.5529 ± 0.1785 1.23 99.7 6.2 36.22 ± 0.19 34.37 ± 0.20
2.43W 35.20 ± 0.12 0.5905 ± 0.0079 0.7812 ± 0.1208 1.00 99.5 6.8 35.03 ± 0.13 33.26 ± 0.15
3.25W 34.51 ± 0.13 0.8772 ± 0.0087 1.020 ± 0.163 0.67 99.3 7.4 34.30 ± 0.14 32.57 ± 0.16
4.35W 35.01 ± 0.19 1.3658 ± 0.0246 1.181 ± 0.297 0.43 99.3 1.9 34.80 ± 0.21 33.04 ± 0.22
Plateau Age(0.61W) -(1.2W) 35.87 ± 0.07

OK447B01CA01 U06074 JRR4 0504-1
J= 0.0005271

0.5W 111.9 ± 3.3 1.124 ± 0.028 198.8 ± 5.8 0.52 47.6 5.9 53.24 ± 2.88 49.93 ± 2.67
0.68W 42.53 ± 0.12 1.190 ± 0.013 2.178 ± 0.139 0.49 98.7 15.8 42.01 ± 0.12 39.52 ± 0.16
0.86W 40.74 ± 0.10 1.416 ± 0.010 0.6684 ± 0.1019 0.42 99.8 19.7 40.69 ± 0.10 38.28 ± 0.15
1.04W 40.28 ± 0.09 1.554 ± 0.011 0.5713 ± 0.1405 0.38 99.9 15.0 40.27 ± 0.10 37.89 ± 0.15
1.24W 39.42 ± 0.14 1.482 ± 0.011 0.9631 ± 0.2593 0.40 99.6 10.1 39.29 ± 0.16 36.98 ± 0.19
1.5W 38.64 ± 0.14 1.199 ± 0.009 0.7255 ± 0.2603 0.49 99.7 11.1 38.55 ± 0.16 36.29 ± 0.18
1.72W 37.89 ± 0.25 0.9648 ± 0.0148 0.5743 ± 0.4589 0.61 99.7 6.0 37.82 ± 0.29 35.61 ± 0.29
2.05W 35.81 ± 0.09 0.9063 ± 0.0099 0.5501 ± 0.3888 0.65 99.7 7.3 35.74 ± 0.14 33.67 ± 0.17
2.57W 31.34 ± 0.18 1.308 ± 0.015 1.354 ± 0.500 0.45 99.0 4.7 31.06 ± 0.23 29.30 ± 0.23
3.14W 24.13 ± 0.15 3.048 ± 0.032 1.776 ± 0.635 0.19 98.8 4.5 23.88 ± 0.24 22.57 ± 0.24
Plateau Age(0.86W) -(1.04W) 38.09 ± 0.11

OK447B01CA01 U06235 JRR4 0504-1
J= 0.0005271

0.49W 71.92 ± 0.36 1.340 ± 0.104 71.29 ± 1.21 0.44 70.9 4.4 51.00 ± 0.45 47.86 ± 0.44
0.62W 44.48 ± 0.29 1.188 ± 0.076 9.108 ± 0.586 0.49 94.2 6.9 41.91 ± 0.32 39.42 ± 0.32
0.73W 43.62 ± 0.16 1.521 ± 0.062 6.659 ± 0.544 0.39 95.8 7.5 41.81 ± 0.22 39.32 ± 0.24
0.84W 42.22 ± 0.13 2.084 ± 0.065 4.912 ± 0.436 0.28 96.9 7.8 40.99 ± 0.18 38.56 ± 0.20
0.96W 41.96 ± 0.14 2.600 ± 0.071 5.168 ± 0.576 0.23 96.8 7.7 40.71 ± 0.22 38.30 ± 0.23
1.08W 42.66 ± 0.15 2.777 ± 0.041 8.259 ± 0.445 0.21 94.8 8.1 40.51 ± 0.20 38.12 ± 0.21
1.20W 45.00 ± 0.15 2.577 ± 0.057 17.26 ± 0.44 0.23 89.1 7.4 40.17 ± 0.19 37.80 ± 0.21
1.32W 45.07 ± 0.17 2.461 ± 0.068 18.84 ± 0.67 0.24 88.1 5.2 39.76 ± 0.25 37.42 ± 0.26
1.48W 41.82 ± 0.15 1.355 ± 0.056 7.405 ± 0.428 0.43 95.0 7.0 39.77 ± 0.19 37.43 ± 0.21
1.63W 39.91 ± 0.09 0.7928 ± 0.0659 2.476 ± 0.517 0.74 98.3 6.4 39.26 ± 0.18 36.95 ± 0.20
1.79W 39.03 ± 0.14 0.6549 ± 0.1041 2.674 ± 0.601 0.90 98.1 4.6 38.31 ± 0.23 36.07 ± 0.24
1.99W 38.61 ± 0.21 0.6977 ± 0.0717 2.569 ± 0.805 0.84 98.2 4.5 37.92 ± 0.31 35.70 ± 0.31
2.29W 36.38 ± 0.21 0.8001 ± 0.0691 2.522 ± 0.474 0.73 98.1 6.0 35.72 ± 0.25 33.65 ± 0.25
2.7W 34.39 ± 0.05 0.9408 ± 0.0385 2.212 ± 0.398 0.62 98.3 9.0 33.83 ± 0.13 31.89 ± 0.15
3.1W 32.60 ± 0.06 1.085 ± 0.069 1.868 ± 0.459 0.54 98.6 7.4 32.15 ± 0.15 30.32 ± 0.16
Plateau Age(0.96W) -(1.48W) 37.82 ± 0.10

OK636AD02CA01 U08198 JRR30703-2
J= 0.0008163

1.62W 43.98 ± 1.64 16.06 ± 21.20 27 ± 19 0.04 86.4 0.3 38.54 ± 6.49 56 ± 9
1.74W 29.99 ± 0.64 36.64 ± 11.43 17 ± 15 0.02 98.6 0.4 30.55 ± 4.89 44 ± 7
1.86W 32.23 ± 1.20 31.30 ± 5.93 5.0 ± 8.6 0.02 96.4 0.6 31.94 ± 2.99 46.4 ± 4.3
2.01W 28.59 ± 1.03 27.81 ± 3.75 7.7 ± 7.3 0.02 98.2 1.4 28.78 ± 2.51 41.9 ± 3.6
2.145W 29.35 ± 1.05 16.95 ± 2.92 7.1 ± 4.7 0.03 98.5 1.6 29.34 ± 1.81 42.7 ± 2.6
2.31W 30.20 ± 0.50 23.33 ± 1.95 5.5 ± 2.1 0.02 99.0 2.4 30.52 ± 0.88 44.4 ± 1.3
2.475W 31.10 ± 0.39 21.67 ± 1.62 8.4 ± 1.5 0.03 99.5 4.2 31.53 ± 0.67 45.8 ± 1.0
2.64W 34.41 ± 0.34 20.76 ± 1.58 13.3 ± 1.2 0.03 96.2 5.0 33.69 ± 0.56 48.9 ± 0.8
2.805W 30.74 ± 0.50 21.63 ± 1.48 8.8 ± 1.3 0.03 99.5 4.5 31.17 ± 0.69 45.3 ± 1.0
2.97W 32.02 ± 0.59 18.80 ± 2.26 7.0 ± 1.8 0.03 99.5 4.0 32.38 ± 0.88 47.1 ± 1.3
3.15W 32.43 ± 0.48 22.68 ± 1.93 9.3 ± 0.7 0.03 99.6 5.4 32.94 ± 0.63 47.9 ± 0.9
3.39W 27.70 ± 0.44 20.52 ± 1.36 9.3 ± 1.2 0.03 99.5 6.4 28.06 ± 0.63 40.9 ± 0.9
3.78W 28.61 ± 0.24 21.40 ± 1.01 10.4 ± 0.5 0.03 98.7 12.2 28.78 ± 0.36 41.9 ± 0.5
4.2W 29.88 ± 0.31 21.44 ± 0.97 15.5 ± 0.8 0.03 93.8 11.5 28.55 ± 0.45 41.6 ± 0.7
4.8W 28.47 ± 0.22 20.84 ± 0.26 9.6 ± 0.4 0.03 99.3 31.0 28.79 ± 0.31 41.9 ± 0.5
5.25W 29.99 ± 0.27 21.36 ± 0.77 18.3 ± 1.5 0.03 91.0 9.2 27.80 ± 0.57 40.5 ± 0.8
Plateau Age(3.39W) -(5.25W) 41.6 ± 0.3

(x10-3)        (Ma)

40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 40Ar*/39ArK



Table DR2 continued.
Laser output K/Ca 40Ar* 39ArK Age(±1σ)

(%) fraction (%)
OK637AD01CA01 U08204 JRR30703-2

J= 0.0008602
1.8W 108.4 ± 3.0 26.27 ± 5.55 11.26 ± 5.62 0.02 100.0 1.7 110.9 ± 3.7 164 ± 5
1.95W 85.62 ± 1.58 25.03 ± 3.26 16.65 ± 2.77 0.02 98.0 3.4 85.72 ± 1.90 128 ± 3
2.1W 37.49 ± 0.58 22.71 ± 2.57 11.34 ± 2.35 0.03 98.7 4.1 37.75 ± 1.00 57.6 ± 1.5
2.25W 32.56 ± 0.64 27.95 ± 2.11 15.82 ± 1.59 0.02 96.5 5.7 32.20 ± 0.88 49.3 ± 1.3
2.4W 33.50 ± 0.33 28.40 ± 2.71 15.44 ± 1.35 0.02 97.1 6.8 33.34 ± 0.69 51.0 ± 1.0
2.55W 32.56 ± 0.40 28.11 ± 1.30 13.13 ± 1.69 0.02 99.0 6.1 33.04 ± 0.72 50.6 ± 1.1
2.7W 33.08 ± 0.42 29.95 ± 2.56 14.18 ± 1.41 0.02 98.8 5.8 33.54 ± 0.74 51.3 ± 1.1
2.85W 34.35 ± 0.51 30.08 ± 2.21 13.47 ± 2.23 0.02 99.5 4.9 35.08 ± 0.94 53.6 ± 1.4
3.06W 32.53 ± 1.08 26.09 ± 1.45 17.13 ± 1.62 0.02 94.6 6.3 31.47 ± 1.22 48.2 ± 1.8
3.3W 32.44 ± 0.39 28.52 ± 1.31 12.87 ± 1.23 0.02 99.4 9.8 33.06 ± 0.63 50.6 ± 1.0
3.54W 33.24 ± 0.41 28.80 ± 1.58 13.50 ± 0.85 0.02 99.0 14.0 33.73 ± 0.59 51.6 ± 0.9
3.9W 33.23 ± 0.41 29.34 ± 0.54 12.64 ± 0.74 0.02 99.9 24.7 34.07 ± 0.55 52.1 ± 0.8
4.2W 32.49 ± 0.39 30.63 ± 1.31 15.54 ± 1.81 0.02 97.8 6.7 32.63 ± 0.75 49.9 ± 1.1
Plateau Age(2.25W) -(4.2W) 51.1 ± 0.3

OK643AD02CA01 U08202 JRR30703-2
J= 0.0008647

1.14W 187.8 ± 1.1 1.715 ± 0.294 555.9 ± 4.7 0.34 12.6 9.0 23.78 ± 1.28 36.7 ± 2.0
1.2W 151.1 ± 0.7 1.077 ± 0.250 421.9 ± 3.0 0.55 17.6 12.1 26.61 ± 0.84 41.0 ± 1.3
1.245W 109.8 ± 0.5 1.191 ± 0.158 286.9 ± 2.2 0.49 22.9 12.5 25.21 ± 0.64 38.9 ± 1.0
1.29W 78.45 ± 0.42 1.304 ± 0.153 181.4 ± 1.3 0.45 31.9 12.1 25.04 ± 0.43 38.6 ± 0.7
1.35W 59.79 ± 0.47 1.328 ± 0.246 121.3 ± 1.5 0.44 40.3 10.0 24.14 ± 0.51 37.3 ± 0.8
1.425W 49.53 ± 0.49 1.515 ± 0.385 88.98 ± 1.28 0.39 47.3 7.6 23.45 ± 0.49 36.2 ± 0.8
1.53W 44.09 ± 0.26 2.244 ± 0.446 69.55 ± 1.75 0.26 54.0 6.5 23.87 ± 0.54 36.8 ± 0.8
1.65W 40.35 ± 0.47 5.116 ± 0.460 57.11 ± 2.03 0.11 59.8 5.2 24.23 ± 0.70 37.4 ± 1.1
1.83W 36.84 ± 0.32 6.126 ± 0.653 48.81 ± 1.25 0.10 62.9 4.5 23.31 ± 0.46 36.0 ± 0.7
2.16W 34.90 ± 0.66 8.547 ± 0.893 40.48 ± 1.16 0.07 68.8 4.2 24.19 ± 0.64 37.4 ± 1.0
2.76W 31.45 ± 0.50 15.88 ± 1.00 33.51 ± 0.70 0.04 74.9 4.9 23.88 ± 0.52 36.9 ± 0.8
3.6W 26.57 ± 0.14 21.65 ± 0.80 26.12 ± 0.75 0.03 81.3 7.7 22.00 ± 0.33 34.0 ± 0.5
4.2W 26.30 ± 0.28 24.18 ± 0.88 33.95 ± 1.17 0.02 73.5 3.6 19.74 ± 0.48 30.5 ± 0.7
Plateau Age(1.245W) -(2.76W) 37.2 ± 0.3

40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 40Ar*/39ArK

(x10-3)        (Ma)



Station No. DA410B01 DA410B01 DA411B01 446A 446A 446A 446A JB21 JB2
Sample No. CA01 CA02 CA01 4-2-18 7-3-95 2-2-104 10-5-120 average 2σ compiled value

40Ar/39r age (Ma) 44.24
Major element (wt%)
SiO2 43.99 49.90 53.22 0.20 53.25
TiO2 2.25 4.42 1.18 0.02 1.19
Al2O3 16.12 15.41 14.70 0.15 14.64
Fe2O3 11.79 10.28 14.19 0.06 14.25
MnO 0.15 0.18 0.20 0.00 0.218
MgO 4.41 2.47 4.60 0.06 4.62
CaO 14.68 2.97 9.95 0.06 9.82
Na2O 2.05 2.02 2.00 0.08 2.04
K2O 0.83 6.52 0.41 0.01 0.42
P2O5 0.20 1.16 0.10 0.00 0.101
Total 96.48 95.34 100.56 0.29 100.55

Trace element (ppm) (n=8)
V 335 314 324 575 16 575
Cr 152 138 2.07 24.6 5.0 28.1
Ni - - 14.2 15.0 2.4 16.6
Rb 12.1 17.3 61.6 6.49 0.38 7.37
Sr 589 558 237 175 6 178
Y 18.0 17.3 62.5 24.6 0.9 26.0
Zr 60.3 55.1 309 48.9 1.2 52.0
Nb 7.61 7.17 45.4 0.43 0.03 0.51
Cs 0.40 0.86 1.04 0.81 0.06 0.9
Ba 98.3 93.8 403 211 8 208
La 5.67 5.66 44.3 2.19 0.06 2.3
Ce 15.3 14.5 81.3 6.44 0.14 6.93
Pr 2.09 2.04 10.8 1.03 0.07 1.11
Nd 11.2 11.3 46.6 6.11 0.16 6.35
Sm 3.52 3.55 10.8 2.21 0.16 2.23
Eu 1.17 1.16 3.24 0.80 0.05 0.805
Gd 3.55 3.73 10.7 3.04 0.17 3.23
Tb 0.58 0.58 1.70 0.58 0.02 0.594
Dy 3.20 3.25 9.93 3.88 0.14 3.9
Ho 0.63 0.66 1.96 0.84 0.03 0.87
Er 1.58 1.67 5.35 2.56 0.05 2.51
Tm 0.23 0.25 0.78 0.40 0.02 0.365
Yb 1.32 1.38 4.34 2.54 0.05 2.48
Lu 0.20 0.20 0.63 0.39 0.01 0.39
Hf 1.76 1.64 7.38 1.40 0.07 1.4
Ta 0.47 0.45 2.95 0.052 0.013 0.13
Pb 0.68 0.69 1.78 5.39 0.18 5.36
Th 0.30 0.29 3.73 0.25 0.03 0.33
U 0.20 0.18 1.52 0.14 0.01 0.134
ΔNb 0.36 0.39 0.27
87Sr/86Sr 0.703113 0.703073 0.703331

±2 s.e. 8 8 8
(87Sr/86Sr)i

0.702871
143Nd/144Nd 0.512978 0.512976 0.512990

±2 s.e. 6 6 9
(143Nd/144Nd)i

0.512948
206Pb/204Pb 18.6679 18.6642 19.1544 19.1855 18.8253 19.1058

±2 s.e. 30 14 68 83 33 13
207Pb/204Pb 15.5092 15.5266 15.5707 15.5845 15.5732 15.5942

±2 s.e. 27 12 62 75 30 12
208Pb/204Pb 38.335 38.239 39.132 39.181 38.883 39.082

±2 s.e. 8 4 20 24 10 4
Δ208Pb 18.6 4.7
(206Pb/204Pb)i

18.237
(207Pb/204Pb)i 15.527
(208Pb/204Pb)i 37.902
*JB2reported value: all elements except Nb: Govindaraju (1994), Nb: (Taylor and Nesbitt, 1998).

Table DR3  Whole rock chemical and isotopic compositions of volcanic rocks from Minami-Daito Basin. Result of repeated analysis of JB2 standard during
the measurement period is also listed.



Station No. DS162AD01 OD422B01 OD431B01 OD432B01 OD432B01 OD434B01 OD614B02 OD615B01
Sample No. CA01 CA02 CA01 CA01 CA02 CA01 gl* CA01

40Ar/39r age (Ma) 48.35
Major element (wt%)
SiO2 49.36 45.70 47.19 48.63 48.45 46.45 48.86 47.72
TiO2 2.91 4.19 1.22 2.97 2.93 1.24 2.25 1.54
Al2O3 14.16 13.53 14.19 14.04 14.05 15.13 17.03 17.36
Fe2O3 13.01 14.17 10.94 13.08 13.61 13.50 8.69 10.21
MnO 0.16 0.17 0.17 0.15 0.16 0.14 0.14 0.13
MgO 4.63 5.28 6.78 4.85 4.77 5.79 5.90 3.71
CaO 10.59 11.18 15.64 10.79 10.56 12.83 10.26 12.59
Na2O 3.12 2.12 1.87 2.90 2.91 1.95 3.52 2.38
K2O 0.86 0.51 0.52 0.88 0.99 0.52 2.15 0.95
P2O5 0.38 0.45 0.33 0.39 0.38 0.42 - 0.27
Total 99.17 97.30 98.85 98.68 98.80 97.96 98.80 96.86

Trace element (ppm)
V 398 372 326 404 416 369 192 272
Cr 27 39.0 578 87.4 92.7 1301 383 45
Ni - - 120 - - - 210 -
Rb 15.6 10.2 10.2 22.4 23.9 7.18 45.8 18.0
Sr 291 395 475 269 296 318 537 532
Y 46.5 29.9 18.7 43.1 44.9 31.0 22.8 24.6
Zr 209 210 42.6 214 223 58.6 136 62.0
Nb 24.5 29.6 3.00 22.2 22.8 4.27 56.7 3.96
Cs 0.87 0.47 0.60 1.68 1.79 0.27 0.62 0.60
Ba 155 163 36.4 135 150 18.5 516 53.9
La 18.2 24.4 5.49 17.7 19.5 9.80 29.5 5.70
Ce 44.0 56.9 13.0 42.7 46.6 12.6 57.3 14.5
Pr 5.51 7.17 2.15 5.61 6.02 1.97 6.01 2.19
Nd 26.3 33.2 11.0 26.5 28.6 9.78 23.9 11.7
Sm 6.67 8.16 2.92 7.07 7.80 2.75 4.89 3.42
Eu 2.34 2.76 1.08 2.46 2.68 1.09 1.67 1.36
Gd 7.70 7.77 3.31 8.12 8.93 3.75 4.68 3.87
Tb 1.30 1.22 0.53 1.40 1.50 0.64 0.70 0.70
Dy 7.94 6.30 3.24 8.30 8.87 4.08 4.20 4.36
Ho 1.62 1.15 0.65 1.65 1.83 0.93 0.82 0.88
Er 4.34 2.80 1.82 4.85 4.88 2.70 2.22 2.41
Tm 0.64 0.39 0.25 0.73 0.90 0.43 0.32 0.32
Yb 3.85 2.14 1.55 4.13 4.22 2.55 1.95 2.15
Lu 0.56 0.31 0.24 0.57 0.62 0.42 0.29 0.32
Hf 5.18 5.51 1.39 5.30 5.81 1.89 3.16 1.76
Ta 1.60 2.25 0.22 1.64 1.71 0.35 3.59 0.33
Pb 1.91 1.94 0.70 1.48 1.92 0.62 2.25 1.44
Th 2.00 2.17 0.17 1.30 1.47 0.35 5.04 0.22
U 0.80 0.60 0.16 1.66 1.15 0.40 1.05 0.30
ΔNb 0.21 0.11 0.21 0.11 0.11 0.35 0.64 0.18
87Sr/86Sr 0.703696 0.704045 0.703026 0.703489 0.703226 0.703718 0.703203

±2 s.e. 8 8 8 10 8 8 7
(87Sr/86Sr)i

0.703592
143Nd/144Nd 0.512988 0.512854 0.513006 0.513016 0.512978 0.512898 0.512971

±2 s.e. 5 6 6 5 11 6 5
(143Nd/144Nd)i

0.512937
206Pb/204Pb 18.2978 18.9721 18.6266 18.5832 18.3787 18.6536 18.6772

±2 s.e. 24 20 20 18 28 17 19
207Pb/204Pb 15.5091 15.5486 15.5153 15.5086 15.4919 15.5633 15.5268

±2 s.e. 22 17 17 15 26 15 17
208Pb/204Pb 38.197 38.866 38.215 38.274 38.033 38.743 38.355

±2 s.e. 6 5 5 4 7 4 5
Δ208Pb 44.8 30.2 12.0 18.0 18.6 56.4 14.7
(206Pb/204Pb)i

18.070
(207Pb/204Pb)i

15.498
(208Pb/204Pb)i

38.014
*Major element data for OD614B02gl was obtained by electron microprobe analysis.

Table DR4  Whole rock chemical and isotopic compositions of volcanic rocks from the eastern Oki-Daito Ridge.



Table DR5  Whole rock chemical and isotopic compositions of volcanic rocks from the Western  Oki-Daito Ridge and the Oki-Daito Rise. 
Station No. OD413B01 OD413B01 OD414B01 OD414B01 OD414B01 OD417B02 OD420B01 OK435B02 OK435B02 OK437B01
Sample No. CA01 CA02 CA01 CA02 CA03 CA01 CA01 CA01 CA02 CA02

40Ar/39r age (Ma) 44.39 44.39 43.75 43.75 43.75 42.18 40.5 40.5
Major element (wt%)
SiO2 44.68 49.47 50.45 69.02 47.17 47.90 48.33 48.07
TiO2 2.77 2.68 2.74 0.52 2.68 1.64 1.34 2.99
Al2O3 16.21 18.22 18.51 13.65 16.29 18.69 20.55 14.54
Fe2O3 10.86 6.71 6.68 5.83 9.76 7.63 6.58 13.84
MnO 0.12 0.08 0.09 0.14 0.12 0.08 0.06 0.16
MgO 3.98 1.22 1.40 0.24 5.24 4.68 4.19 4.18
CaO 12.27 8.91 7.42 1.46 11.84 11.63 11.89 10.06
Na2O 2.49 4.44 4.31 4.78 2.71 3.00 2.92 2.94
K2O 1.25 2.74 2.61 3.98 1.06 0.55 0.53 0.60
P2O5 0.42 0.93 1.00 0.09 1.09 0.32 0.22 0.66
Total 95.06 95.40 95.20 99.70 97.95 96.11 96.61 98.03

Trace element (ppm)
V 329 187 182 2.62 249 202 159 403
Cr 101 45.4 47.8 0.08 134 169 130.5 43.6
Ni - - - - 67.9 - - 29.1
Rb 31.3 52.5 43.0 78.1 13.7 5.59 5.43 12.6
Sr 565 691 698 212 939 328 332 203
Y 21.1 31.2 30.9 101 23.4 22.2 17.2 56.8
Zr 114 367 363 452 186 112 92.3 219
Nb 14.7 66.7 67.1 87.0 30.2 17.1 13.2 21.6
Cs 2.28 0.33 0.40 0.53 0.51 0.37 0.33 0.48
Ba 153 535 550 715 239 108 93.7 59.2
La 12.7 49.6 50.4 81.8 25.6 12.8 10.0 20.0
Ce 29.4 97.8 99.7 177 56.4 27.9 21.5 40.8
Pr 3.94 10.3 10.3 22.3 7.10 3.30 2.55 5.49
Nd 19.1 41.7 43.1 92.8 33.3 15.0 11.8 26.6
Sm 4.39 8.04 8.04 20.0 6.40 3.89 2.90 7.30
Eu 1.61 2.48 2.62 5.19 2.48 1.40 1.12 2.44
Gd 4.44 7.10 7.48 18.2 6.62 4.18 3.00 9.00
Tb 0.72 1.06 1.06 3.03 0.87 0.69 0.53 1.56
Dy 4.05 5.64 5.90 17.0 4.95 4.02 3.04 9.38
Ho 0.77 1.11 1.14 3.48 0.93 0.79 0.59 2.00
Er 1.98 2.86 2.98 9.95 2.42 2.15 1.64 5.84
Tm 0.28 0.41 0.41 1.50 0.35 0.31 0.24 0.92
Yb 1.59 2.54 2.51 8.50 2.00 1.91 1.39 5.48
Lu 0.24 0.35 0.35 1.26 0.30 0.29 0.22 0.82
Hf 2.98 8.50 8.73 12.9 4.36 2.77 2.09 5.54
Ta 0.879 3.76 3.67 3.81 2.22 1.18 0.95 1.60
Pb 1.30 3.54 4.10 3.83 2.19 0.90 0.74 1.37
Th 0.93 7.55 7.60 10.4 1.55 1.51 1.15 1.71
U 0.26 1.92 1.82 2.75 0.66 0.69 0.39 0.51
ΔNb 0.18 0.02 0.02 0.40 0.12 0.28 0.22 0.19
87Sr/86Sr 0.703664 0.703680 0.703741 0.703732 0.703710 0.704872 0.703733 0.703720 0.703761 0.703587

±2 s.e. 8 8 7 8 8 8 8 7 8 7
(87Sr/86Sr)i

0.703582 0.703608 0.703602 0.704246 0.703693 0.703735 0.703587
143Nd/144Nd 0.512896 0.512902 0.512906 0.512902 0.512893 0.512901 0.512875 0.512891 0.512888 0.512949

±2 s.e. 5 6 7 8 9 27 8 7 9 7
(143Nd/144Nd)i

0.512860 0.512871 0.512859 0.512861 0.512848 0.512847
206Pb/204Pb 18.8438 18.7788 18.9106 18.8975 18.8800 19.1454 18.8004 18.8177 18.8322 18.9162

±2 s.e. 27 21 18 17 17 31 20 27 21 17
207Pb/204Pb 15.5591 15.5541 15.5754 15.5753 15.5686 15.5690 15.5509 15.5953 15.5987 15.5835

±2 s.e. 23 19 16 15 16 27 17 24 19 15
208Pb/204Pb 38.703 38.642 39.129 39.093 39.074 39.282 38.645 38.982 38.962 39.107

±2 s.e. 6 6 5 4 5 8 5 7 5 4
Δ208Pb 29.3 31.1 63.9 61.9 62.1 50.8 28.8 60.4 56.7 61.0
(206Pb/204Pb)i

18.679 18.637 18.657 18.801 18.800 18.460 18.589
(207Pb/204Pb)i

15.549 15.563 15.558 15.553 15.551 15.579 15.587
(208Pb/204Pb)i

38.526 38.784 38.774 38.850 38.645 38.732 38.730



Table DR6  Whole rock chemical and isotopic compositions of volcanic rocks from the Urdaneta Plateau. 
Station No. DB08B02 DB09B02 DB16B03 DB16B03 DB22B01 OK446AD03 OK440B01 OK440B01 OK447B01 OK447B01
Sample No. 240-255 135-145 30-35 350-355 340-345 CA01 CA01 CA02 CA01 CA02

40Ar/39r age (Ma) 38.09 39.79 39.79 37.61 35.87 35.87 37.94 37.94
Major element (wt%)
SiO2 48.29 49.48 51.87 51.57 49.32 48.32
TiO2 2.03 1.69 1.34 1.34 1.92 1.85
Al2O3 16.00 14.90 18.41 18.28 18.53 16.67
Fe2O3 10.76 11.00 8.75 8.88 7.57 8.12
MnO 0.15 0.14 0.25 0.17 0.11 0.12
MgO 4.61 6.68 0.98 1.14 2.37 6.47
CaO 12.32 11.24 5.92 6.08 9.27 9.29
Na2O 3.06 2.82 4.40 4.47 3.15 3.14
K2O 0.30 0.40 3.97 3.84 2.57 2.37
P2O5 0.29 0.22 0.87 0.95 0.64 0.55
Total 97.80 98.56 96.74 96.74 95.45 96.91

Trace element (ppm)
V 230 295 312 189 256 142 155 211 186
Cr 134 146 158 123 205 105 105 82.2 212
Ni 48.3 - - 89.4 55.2 - - - -
Rb 64.8 6.20 4.32 19.6 7.48 107.1 123.6 51.5 40.0
Sr 472 271 248 728 163 454 450 458 417
Y 27.9 37.3 34.0 40.3 35.3 33.1 32.5 28.4 28.3
Zr 155 136 122 180 126 314 305 247 233
Nb 40.5 10.9 7.26 66.6 9.69 85.5 87.4 62.0 58.1
Cs 6.79 0.22 0.13 0.30 0.61 0.68 1.33 0.35 0.44
Ba 334 51.8 49.4 595 49.1 942 891 669 600
La 26.0 9.56 7.84 50.0 9.95 55.8 56.4 38.5 37.7
Ce 50.6 21.5 21.1 69.4 19.4 98.5 98.9 73.3 72.6
Pr 5.78 3.26 3.15 9.02 3.08 10.2 10.0 8.01 8.08
Nd 23.7 16.7 15.0 38.1 15.6 36.4 37.5 32.9 31.6
Sm 5.51 4.76 4.89 7.42 4.53 6.58 6.55 6.13 5.81
Eu 1.93 1.72 1.74 2.74 1.50 1.93 1.90 1.89 1.80
Gd 5.60 5.92 5.33 7.87 5.57 5.98 6.07 5.46 5.47
Tb 0.85 0.99 0.94 1.12 0.96 0.92 0.90 0.84 0.81
Dy 5.02 6.10 6.08 6.17 6.21 5.03 5.14 4.81 4.64
Ho 0.96 1.25 1.29 1.30 1.25 1.07 1.07 1.04 0.96
Er 2.53 3.64 3.54 3.51 3.64 3.06 3.03 2.80 2.60
Tm 0.34 0.51 0.49 0.48 0.52 0.48 0.49 0.42 0.41
Yb 2.13 3.18 3.29 3.14 3.15 3.00 2.92 2.46 2.34
Lu 0.31 0.47 0.46 0.47 0.47 0.46 0.46 0.36 0.36
Hf 3.77 3.15 3.57 4.18 3.19 6.54 6.62 5.66 5.05
Ta 2.75 0.53 0.50 4.38 0.69 3.89 4.04 3.20 2.56
Pb 3.11 2.00 0.70 2.85 1.31 4.83 4.78 3.08 2.75
Th 3.95 0.61 0.58 6.04 0.74 12.2 12.5 6.73 6.50
U 0.67 0.43 0.19 1.34 0.88 2.23 2.17 1.86 1.26
ΔNb 0.47 0.13 0.01 0.71 0.12 0.28 0.30 0.28 0.29
87Sr/86Sr 0.703827 0.704087 0.703495 0.703570 0.703920 0.703891 0.704400

±2 s.e. 7 13 11 7 7 8 8
(87Sr/86Sr)i

0.703459 0.703582 0.703496 0.704229
143Nd/144Nd 0.512907 0.512900 0.512997 0.512944 0.512943 0.512991 0.512795

±2 s.e. 7 5 5 6 10 13 7
(143Nd/144Nd)i

0.51295 0.51292 0.51297 0.51277
206Pb/204Pb 18.5589 18.4729 18.5435 18.8473 18.4513 18.5452 18.8931

±2 s.e. 25 18 35 25 21 24 18
207Pb/204Pb 15.5778 15.5672 15.5528 15.5771 15.5665 15.5609 15.6484

±2 s.e. 22 16 32 23 19 22 16
208Pb/204Pb 38.941 39.123 38.590 38.697 38.613 38.714 39.204

±2 s.e. 6 5 9 7 6 7 4
Δ208Pb 87.6 116.2 54.4 28.3 67.8 66.6 73.5
(206Pb/204Pb)i

18.445 18.263 18.360 18.629
(207Pb/204Pb)i

15.553 15.566 15.561 15.648
(208Pb/204Pb)i

38.546 38.284 38.370 38.897



Station No. OK635AD01 OK636AD02 OK637AD01 OK643AD02 447
Sample No. CA01 CA01 CA01 CA01 25-1

40Ar/39r age (Ma) 41.9 51.1 37.2
Major element (wt%)
SiO2 50.93 49.21 49.48
TiO2 1.23 1.68 1.71
Al2O3 16.27 15.60 16.73
Fe2O3 9.81 11.77 10.54
MnO 0.13 0.17 0.14
MgO 6.81 7.22 4.80
CaO 13.41 10.48 11.24
Na2O 2.66 2.39 3.13
K2O 0.19 0.61 0.46
P2O5 0.11 0.15 0.24
Total 101.54 99.27 98.47

Trace element (ppm)
V 308 245 264 271
Cr 357 316 335 193
Ni 121 143 105 43.2
Rb 3.2 10.3 4.0 8.77
Sr 103 159 148 196
Y 33.3 25.0 25.7 36.6
Zr 63.9 99.4 79.5 122
Nb 2.30 7.49 5.20 9.36
Cs 0.23 0.26 0.10 0.72
Ba 10.8 47.3 32.6 46.7
La 2.50 6.30 4.77 6.97
Ce 7.42 17.1 12.1 16.9
Pr 1.18 2.14 1.70 2.43
Nd 7.10 10.8 8.93 12.8
Sm 2.60 3.33 2.83 4.14
Eu 1.05 1.23 1.12 1.50
Gd 3.76 4.02 3.60 5.06
Tb 0.73 0.73 0.66 0.93
Dy 4.99 4.48 4.21 5.91
Ho 1.12 0.93 0.92 1.27
Er 3.37 2.75 2.63 3.72
Tm 0.52 0.39 0.38 0.52
Yb 3.07 2.43 2.45 3.33
Lu 0.47 0.38 0.39 0.53
Hf 1.77 2.56 2.10 3.07
Ta 0.17 0.55 0.35 0.64
Pb 0.31 0.73 0.39 0.66
Th 0.22 0.61 0.36 0.56
U 0.09 0.16 0.10 0.20
ΔNb 0.04 0.07 0.10 0.14
87Sr/86Sr 0.702820 0.703627 0.703460 0.703290
±2 s.e. 7 8 8 8
(87Sr/86Sr)i

0.70352 0.70341 0.70322
143Nd/144Nd 0.513011 0.512935 0.512977 0.513076
±2 s.e. 6 6 6 6
(143Nd/144Nd)i

0.51288 0.51291 0.51303
206Pb/204Pb 17.9144 18.5720 18.4687 18.0510 17.7396
±2 s.e. 22 18 29 20 14
207Pb/204Pb 15.4601 15.5395 15.5292 15.4890 15.4105
±2 s.e. 21 15 27 18 13
208Pb/204Pb 37.823 38.653 38.461 37.979 37.401
±2 s.e. 6 4 9 5 4
Δ208Pb 57.3 50.5 52.9
(206Pb/204Pb)i

18.468 18.327 17.927
(207Pb/204Pb)i

15.539 15.529 15.489
(208Pb/204Pb)i

38.528 38.292 37.868

Table DR7  Whole rock chemical and isotopic compositions of volcanic rocks from the
West Philippine Basin.



Station No. 292 292
Sample No. 42-3 47-2-1-3

206Pb/204Pb 19.3043 19.2650
±2 s.e. 10 14

207Pb/204Pb 15.6126 15.6141
±2 s.e. 9 13

208Pb/204Pb 39.477 39.432
±2 s.e. 3 4

Table DR8  Pb isotopic compositions of
volcanic rocks from the Benham Rise.



Table DR9 Brief description of studied igneous rocks.
Station No. Sample No. Sampling method latitude (oN) longitude (oE) water depth (m) sample description

Minami-Daito Basin

DA410B01 CA01, CA02 drilling 24.501 133.548 2524 vesiculated olivine-clinopyroxene basalt
lava

DA411B01 CA01, CA02 drilling 24.873 133.950 1522
non-vesiculated biotite-hornblende
phono-tephrite with abundant plagioclase
phenocrysts

Eastern Oki-Daito Ridge

DS162AD01 CA01 dredging 22.737 134.562 2730 aphyric basalt with rare plagioclase
phenocrysts

OD422B01 CA02 drilling 23.792 132.414 2989  non-vesiculated sparsely-plagioclase-
olivine-phyric dolerite

OD431B01 CA01 drilling 22.713 134.330 3149 highly-vesiculated olivine-clinopyroxene
basalt lava

OD432B01 CA01, CA02 drilling 22.775 134.494 3189 aphyric basalt with rare plagioclase
phenocrysts

OD434B01 CA01 drilling 22.307 135.076 3988 highly-vesiculated olivine-clinopyroxene
basalt lava

OD614B02 gl drilling 23.514 132.597 3472 olivine basalt with fresh glass

OD615B01 CA01 drilling 22.903 133.709 3673
highly-vesiculated olivine-plagioclase-
phyric basalt lava with trace amount of
clinopyroxene phenocrysts

Western Oki-Daito Ridge and the Oki-Daito Rise

OD413B01 CA01, CA02 drilling 24.740 130.790 3159 highly-vesiculated fresh sparsely olivine-
clinopyroxene-phyric basalt lava

OD414B01 CA01, CA02, CA03 drilling 24.436 130.660 2921  highly-vesiculated sparsely olivine-
plagioclase-phyric basalt lava

OD417B02 CA01 drilling 23.944 130.788 2163 vesiculated  plagioclase-phyric dacite
lava

OD420B01 CA01 drilling 23.404 131.477 3997 Moderately-vesiculated and sparsely-
phyric olivine-clinopyroxene basalt lava

OK435B02 CA01, CA02 drilling 23.183 130.108 3374 poorly-vesiculated  plagioclase-phyric
basalt lava

OK437B01 CA02 drilling 22.620 129.789 4936 non-vesiculated olivine-clinopyroxene-
plagioclase-phyric basalt  lava

Urdaneta Plateau
DB08B02 240-255 drilling 21.402 128.625 2845 highly-vesiculated olivine basalt  lava

DB09B02 135-145 drilling 21.464 128.045 2608  highly-vesiculated nearly aphyric basalt
lava

DB16B03 30-35, 350-355 drilling 22.337 128.646 2860 vesiculated aphyric basalt

DB22B01 340-345 drilling 21.670 129.139 3151 olivine basalt with plagioclase
phenocrysts

OK446AD03 CA01 dredging 22.451 126.877 5577 highly-vesiculated aphyric basalt

OK440B01 CA01, CA02 drilling 21.620 129.015 3252 moderately-vesiculated  sparsely olivine-
phyric basalt lava

OK447B01 CA01, CA02 drilling 21.915 126.579 2886
 highly-vesiculated  aphyric basalt lava
with rare olivine and plagioclase
phenocrysts.

West Philippine Basin

OK635AD01 CA01 dredging 22.873 125.691 5412 Sparsely-phyric olivine basalt lava with
plagioclase phenocrysts (5-6%)

OK636AD02 CA01 dredging 22.250 127.306 5902 highly-vesiculated aphyric basalt
OK637AD01 CA01 dredging 23.562 129.123 6065 olivine basalt lava

OK643AD02 CA01 dredging 20.367 129.554 5611 non-vesiculated ol bearing pl-phyric
basalt  lava




