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Abstract: Mega-porphyritic rhyolite, ca. 2 km long and ca.150 m wide, occurs in the Nakatsugawa
Complex of a Jurassic accretionary complex in the southwestern North Kitakami Belt, Kitakami Massif.
The rhyolite has been considered as one of the Early Cretaceous dikes occurring ubiquitously in the
massif. However, it is proved to be an early Permian body based on ca. 280 Ma obtained by zircon U-Pb
dating. Considering that the rhyolite including abundant potassium feldspar is unlikely to a component
of an accretionary complex and that many tectonic blocks such as the Ordovician ultramafic and plutonic
rocks or the Paleozoic high-P/T schists occur in the Nedamo Belt located south of the North Kitakami
Belt, the rhyolite is likewise thought to be a tectonic block emplaced into the accretionary complexes by
a post-Jurassic tectonic movement. This mega-porphyritic rhyolite is possible to be a fragment of the late
Paleozoic island-arc igneous bodies, which is almost missing in the present Japanese islands.
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Geological map of the South Kitakamai, Nedamo and North Kitakami belts in central Kitakami Massif.
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Fig. 2 Route map around the early Permian mega-porphyritic rhyolite. Gray areas show the mapped distribution of the rhyolite.
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Fig. 3 Photographs of mega-porphyritic rhyolite: (a) boulder by the outcrop; (b) polished sample; (c, d) thin section images under

cross-polarized light and open-polarized light, respectively.

Abbreviations: Kfs (potassium feldspar); o-Chl (oxide chlorite); Pl (plagioclase); Qz (quartz).
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Table 1 Operating conditions of instrumentation using a double-
focusing sector field mass spectrometry for the analysis.

Laser ablation
Model CARBIDE (Light Conversion)

Laser type Femtosecond laser
Pulse duration 290 fs

Wave length 257 nm

Laser power 30 mW

Energy density 3.8 Jlem?

Spot size 10 pm (single spot)
Repetition rate 10 Hz

Duration of laser ablation 10s

Carrier gas (He) 0.60 L/min
ICP-MS
Model Nu Plasma Il (Nu Instruments Ltd.)
ICP-MS type Multi-collector
Forward power 1300 W
Make-up gas (Ar) 0.80 L/min

ThO"/Th (oxide ratio) <1%

Data acquisition protocol ~ Time-resolved analysis

Data acquisition 16 s (8 s gas blank, & s ablation signal)
Monitor iSOtODES 202 Hg 204 Pb, 206 Pb 207 Pb, 208 Pb, 252 Th.235 U

Standards
Primary standard Plesovice |
Secondary standard 003 %% Nancy 91500° GJ-1®

*1: Slama et al. (2008); *2: Iwano et al. (2012); *3: Iwano et al. (2013); *4:
Lukécs et al. (2015); *5: Wiedenbeck et al., (1995)
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Table 2 U-Pb-Th isotopic data for analyzed zircon from the mega-porphyritic rhyolite determined using a double-focusing sector field mass
spectrometry. Asterisk (*) indicates a discordant data.

Isotopic ratfios U-Pb age (Ma)
Grain 27pp Error 2épp Error 27pp Error 28p Error Th 2eppy Error
no. QDéPb QU 238U 20— ?35U 20 232Th 25 U 238U 20—
1 0.0521 + 0.0055 0.0436 + 0.0027 0.3137 + 0.0365 0.0122 + 0.0011 0.66 2752 = 17.7
2 0.0352 + 0.0063 0.0456 = 0.0041 0.2218 + 0.0426 0.0189 <+ 0.0020 0.60 287.6 + 264 *
3 0.0467 + 0.0049 0.0452 + 0.0027 0.2907 + 0.0336 0.0110 % 0.0010 0.68 2848 = 177
4 0.0661  0.0089% 0.0404 £ 0.0035 0.3687 * 0.0555 0.0133 = 0.0014 0.80 25546 % 225
5 0.0492 + 0.0041 0.0451 £ 0.0023 0.3065 =+ 0.0283 0.0139 = 0.0011 0.67 284.6 = 145
-] 0.0530 + 0.0034 0.0446 =+ 0.0018 0.3262 + 0.0239 0.0142 + 0.0011 0.77 2812 = 11.5
7 0.0621 + 0.0081 0.0398 =+ 0.0032 0.3412 + 0.0495 0.0116 <+ 0.0011 1.03 2517 = 207
8 0.0433 + 0.0067 0.0436 + 0.0037 0.2602 + 0.0444 0.0188 + 0.0020 0.52 2750 + 239
9 0.0660 + 0.0091 0.0491 =+ 0.0047 0.4471 + 0.0710 0.0388 £ 0.0046 0.25 308.9 + 304
10 0.0580 + 0.0048 0.0422 + 0.0022 0.3376 + 0.0314 0.0193 + 0.0016 0.47 2662 + 140
11 0.0563 + 0.0035 0.0444 + 0.0017 0.3455 + 0.0243 0.0150 + 0.0011 0.71 2803 * 11.3
12 0.0504 + 0.0083 0.0450 * 0.0044 03125 + 0.0573 0.0204 £ 0.0023 0.52 283.6 + 282
13 0.055% + 0.0050 0.0417 + 0.0023 0.3218 + 0.0322 0.0130 + 00011 0.73 2634 + 147
14 0.0505 =+ 0.0034 0.0441 £ 0.0018 0.3069 =+ 0.0236 0.0131 % 0.0010 0.66 2780 = 117
15 0.0532 + 0.0022 0.0440 £ 0.0012 0.3228 = 0.0152 0.0143 = 0.0010 0.68 2776 £ 75
16 0.0548 * 0.0032 0.0438 + 0.0016 0.3312 *= 0.0221 0.0136 =+ 0.0010 0.60 2763 = 104
17 0.0578 + 0.0043 0.0440 =+ 0.0021 0.3506 + 0.0297 0.0130 £ 0.0011 0.66 2775 = 135
18 0.0532 + 0.0042 0.0442 =+ 0.0021 0.3244 + 0.0287 0.0138 + 0.0011 0.63 2790 + 137
19 0.0530 + 0.0037 0.0445 + 0.0019 0.3251 + 0.0253 0.0118 + 0.0009 0.80 2804 *+ 122
20 0.0496 + 0.0023 0.0446 =+ 0.0013 0.3054 + 0.0161 0.0150 £ 0.0011 0.70 2813 + 83
21 0.0448 + 0.0064 0.0436 + 0.0034 0.2819 * 0.0430 0.0103 = 0.0012 0.83 2752 = 220
22 0.0541  0.0037 0.0433 £ 0.0019 0.3238 = 0.0257 0.0139 + 0.0013 0.69 2735 £ 124
23 0.0514 + 0.0045 0.0451 £ 0.0024 0.3201 = 0.0318 0.0127 £ 0.0012 .77 2845 = 154
24 0.0477 + 0.0045 0.0451 =+ 0.0025 0.2965 =+ 0.0315 0.0152 + 0.0015 0.65 2842 =+ 162
25 0.0530 + 0.0033 0.0438 £ 0.0018 0.3205 + 0.0234 0.0138 = 0.0012 0.74 27646 = 113
26 0.0542 % 0.0051 0.0421 + 0.0024 0.3151 * 0.0337 0.0119 £ 0.0013 0.55 2659 =+ 157
27 0.0553 + 0.0036 0.0431 =+ 0.0018 0.3287 + 0.0254 0.0139 + 0.0013 0.59 2721 = 118
28 0.0520 + 0.0017 0.0435 + 0.0011 0.3120 + 0.0138 0.0140 + 0.0012 0.39 2742 + 70
29 0.0562 + 0.0039 0.0440 + 0.0020 0.3408 + 0.0278 0.0134 + 0.0012 0.82 277.5 * 128
30 0.0511 + 0.0057 0.0430 * 0.0029 0.3035 + 0.0380 0.0166 £ 0.0017 0.62 2716 + 184
31 0.0536 =+ 0.0038 0.0435 £ 0.0020 0.3221 + 0.0267 0.0124 + 0.0012 0.65 2747 * 127
32 0.0560 + 0.0034 0.0427 £ 0.0017 0.3299 + 0.0239 0.0149 + 0.0013 0.72 2694 = 11.0

Ma
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Fig. 4 Zircon age data from the mega-porphyritic rhyolite: (a) concordia diagram and age; (b) bar chert showing individual analyses and
weighted mean age (horizontal blue bar). Dotted line indicates discordant data. MSWD: mean square weighted deviation. The ages
and figures were shown using Isoplot/Ex 4.15 (Ludwig, 2012) , an add-on module for the Microsoft Excel.
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Appendix

1 “EPCRIAEGTEE T 5 X HEOREIC K 5 2 KEHMER OU-Pb-ThEIM (K7 — 4.

Table A1 U-Pb-Th isotopic data from secondary zircon standards using a double-focusing sector field mass spectrometry.

|sotopic ratios U-Pb age (Ma)
Grain 7pp Error 24pp, Error 2pp Error 2pp, Error Th épp Error
no. QOéPb 20 238U 20— 235u 20 232—I—h 20— U 238U 2(5
21500 1-1 0.0744 <+ 0.0021 0.1798 + 0.0062 1.8454 £ 0.0782 0.0509 + 0.0035 0.41 1066.1 £ 40.1
21500 1-2 0.0764 £ 0.0021 0.1794 £ 0.0061 1.8904 + 0.0786 0.0567 £ 0.003% 0.36 1063.7 *= 394
91500 1-3 0.0734 + 0.0021 0.1774 + 0.0080 1.7962 + 00746 0.0476 + 0.0033 0.43 1052.6 + 38.6
21500 2-1 0.0753 * 0.0026 0.1845 £ 0.0071 1.9161 + 0.1035 0.0624 £ 0.0055 0.38 1091.6 =+ 45.7
GJ1 14 0.0599 + 0.0013 0.0965 + 0.0020 0.7974 £ 0.0224 0.0318 + 0.0024 0.05 5941 % 129
GJ11-2 0.0599 =+ 0.0013 0.0970 =+ 0.0020 0.8016 =+ 0.0224 0.0219 + 0.0016 0.08 5968 =+ 129
GJ11-3 0.0597 + 0.0013 0.0976 * 0.0020 0.8038 =+ 0.0223 0.0326 =+ 0.0024 0.05 600.1 % 130
GJ1 241 0.0610 % 0.0019 0.0973 £ 0.0026 0.8190 + 0.0356 0.0294 + 0.0027 0.06 598.4 £ 16.5
oD31-2 0.0446 <+ 0.0045 0.0052 + 0.0002 0.0319 + 0.0032 0.0017 < 0.0001 1.00 333. & 1.07
oD31-3 0.0464 =+ 0.0040 0.0050 + 0.0001 0.0318 £ 0.0027 0.0017 + 0.0001 1.05 320 = 091
OoD3 1-4 0.0423 + 0.0039 0.0052 + 0.0002 0.0304 + 0.0028 0.0017 £ 0.0001 1.13 336 = 1.00
OoD3 2-1 0.0456 + 0.0043 0.0052 + 0.0002 0.0329 + 0.0032 0.0016 + 0.0001 1.15 336 + 1.5







