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UCHINO Takayuki (2021) Middle Jurassic zircon age from sandstone within the accretionary complex in the
North Kitakami Belt, Kamatsuda area in Iwaizumi Town, Iwate Prefecture, Northeast Japan: Verifying the age of
the accretionary complex containing the Okawa Sample. Bulletin of the Geological Survey of Japan, vol. 72 (2),
p- 99-107, 4 figs, 2 tables, 1 appendix.

Abstract: Uchino (2019) conducted U-Pb dating of detrital zircon from some sandstone samples in the
Jurassic accretionary complex, whose terrigenous clastic rocks are unfossiliferous, in the southwestern
margin of the North Kitakami Belt. As a result, the Early and Middle Jurassic accretionary complexes
were recognizable. However, the youngest cluster age of ca. 260 Ma was also recognized from the
sandstone (“Okawa Sample” in the Kamatsuda area, Iwaizumi Town, Iwate Prefecture) located between
outcrops of the respective sandstones corresponding to the Early and Middle Jurassic. Regarding
interpretation of its deposition age, the Late Permian, Late Triassic or Early Jurassic had been proposed.

In this study, U-Pb dating of detrital zircon from sandstone near the outcrop of the Okawa Sample was
conducted anew to verify the age of the Okawa Sample. As a result, a youngest cluster age of ca. 160 Ma
was newly found. Thus, the accretionary complex containing the Okawa Sample in the Kamatsuda area
proved to be the Middle Jurassic, not the three assumed epochs listed above.

Keywords: U-Pb age, detrital zircon, Jurassic, accretionary complex, sandstone, North Kitakami Belt,
Sotoyama District, Northeast Japan
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Fig. 1 Geological map of the southwestern margin of the North Kitakami Belt, including sampling locations for zircon U-Pb ages.
Geological map was referred from the Seamless Digital Geological Map of Japan (1:200,000) V2 of the Geological Survey of Japan,
AIST (2019). Legends of the Nedamo Belt are omitted. Colorless areas show water areas or the Cenozoic geologic bodies.
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Fig. 2 Route map around the U-Pb-dated sandstone. Topographic map is from the GSI map (http://maps.gsi.go.jp/) of the

Geospatial Information Authority of Japan.
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Fig. 3 Photomicrographs of thin sections of sandstone samples for zircon dating. Komagasawa Sample for (a) and (b); Okawa
Sample for (c) and (d). Cross-polarized lights for (a) and (c); open-polarized lights for (b) and (d).
BS: black seam, Cal: calcite, Ms: muscovite, Pl: plagioclase, Qz: quartz, Src: sericite.
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Table 1 Instrumentation using a quadrupole inductively coupled
plasma mass spectrometry for the analysis.

Laser ablation
Model CARBIDE (Light Conversion)

Laser type Femtosecond laser
Pulse duration 224 fs

Wave length 260 nm

Energy density 6.7 J/em?

Laser power 70 %

Spot size 10 pm

Repetition rate 100 Hz

Duration of laser ablation 10's

Carrier gas (He) 0.75 L/min

ICP-MS
Model iCAP-TQ ICP-MS (Thermo Fisher Scientific)
ICP-MS type Quadrupole
Forward power 1550 W

0.95 L/min

ThO/Th (oxide ratio) <1%

Data acquisition protocol ~ Time-resolved analysis

25 s (15 s gas blank, 10 s ablation)

Make-up gas (Ar)

Data acquisition

Monitor isotopes 2981, 202Hg,me, 206Pb, 27pp, 298pp, B2Th, 28U

Dwell time 0.2 s for 296Pb, 207Pb; 0.1 s for others
Standards
Primary standard Nancy 91500
. s ¥2,3,4 . %5 *6
Secondary standard OD-3 , Plesovice ~, GJ-1

*1: Wiedenbeck e al. (1995); *2: Twano et al. (2012); *3: Iwano et al. (2013);
*4: Lukacs et al. (2015); *5: Slama et al. (2008); *6: Jackson et al. (2004).

HYINTVIE1585+6.1 MaT, SKT2 SRS bk
#2299 A4 =413 164.8 £ 6.5 Ma (mean square weighted
deviation: MSWD=2.9) T& 5.

4. BERBOREER

4.1 B4 iREE ORI

B PGB ORAE 7 5 2 4 —4ER1E 164.8 £ 6.5 THHA
~®%WY 2 oA RT. ZOFEMRIE, KM 5t
#9910 km#feh 7z i HRGRH (BB 1 XD Loc. 4) D 170.8 £2.0
Ma (1Y 2 5 %2) (INBF, 2019)
RGO & B RGRB & 2 Hikd 5 &, &5 6 &4k
ROV OEENRLL, 7200 LR By
ERTHAY 2 T E-h Y o T RETRICE -2 A FD
ERGA S5 — VLTS (54Xd, 0. eHr T
THRRO Y LT vizonT, GBI O A & 0
WwWoLaYEELEOO, HITHFEAN (2500-1600 Ma)
DOVLAY ULIAEEEORTHELT 2 (E4Xc, o).
Y 2 7D - PEIVKRCGS IE HASIE TIZE A
ERD NV, EEETIIHEEIZRY 5 h, YD
W7 VT KEFRIK TIRAREI TG R CH 725 4

5ENTWS (il Z1X, Sagong et al., 2005 5 Lee et al., 2018) .

LRAEHIPHINTHL 5.

ZOZ M5, HHIY 2 TRERICIZHE O KR
TR X NZHERO VLT Yy REEh 2 RN E L,
VLAY DIRHE T T A E—FREEHERERICKRE &
I WEEZEZONS. LEn>T, Bir RO
FHOMERAERITE - RGABE& [ERk IS, I 2 SR & Hl
Wrxhs.

4. 2 KIFHBOERIKREE

#9260 Ma (#2 B~V & 40) DR 7 7 A 4 — £ %R
FTRIGRRH B 1K DLoc. 35 F4Xg) OFR L IREIZD
WTERT S, KINERHIE - IRGR & iR EE TR
600 mith T\ 5. MEHFOWEIXE BITERET, £
P IERFHER T Ly vy — v X F—2ED 6N,
FRHEEY - A>T YA P RAZSRET S
MTHEPIL T3 (B3KX). @REEUOEHES, HEHJe
BT v — FEReS QRIEE), RIRF v — b LIAlkk
OMAEHEERL TS, FRHRIL 2B, [
WWIREAHOBAEL VX, #%HITTHEIFS mOBRIRDS
CERIIERZL S DD, AR A H Ok
ORRBEREZ 2 2RBBROBEEED sk, DFD,
Rty 728 —HREGH YL VERI S E - VDS
DZERIT V. 2 %5 &, KIEUEROMRIZONWT, 1)
gL e ERONL Ty DEREND LD 572D NE
2019 2B\ TZFDOY LAYy ERIETE D572, 2)Hh
WY 2 742 & 0 HT (BRI~ 288 7)) ISR S 7= 28,
FHIY 2 IR SRS I Eh T b H 50 id
HEREPE DB E L THDIAE TS, ODEBLnEH
AbNhs. LhL, IhEFTORNRET -2 56132)
12DV T OEER A REL S Bhfm&n

B 017b) X EEEEO ZWIHEINIY 7Ly
7xw@gﬁﬁzﬁﬂmgﬁézi&mﬁﬁ%Mib,
847+ 1.8 Mak1'79.0 £ 1.7 Maz1F7z. £ Z A5, [H#R
BOWEE Y L3 v OU-PHER (57 7 2 4 —4ER) &
177.1 £ 1.6 Ma& 95.5 2.5 Ma& el U 721 & 7~ ¢ (T,
2017¢). Zh 5 DFRBHIFRH O G E EPIL, F-—HE
HIZBT S EEZENBD, UPbiEFRAKE < A D
WS ZEiE, —HOMB2LIFHE I ILT Y AT
EhDS>-AREEARELTWS, 20X khHlEs%E
29U, ZEEHHIX O KNGO & B IRGREHZ DWW T
b, ARIIFEUCHRBEREZRL T SAEEMEIEZH 5. L
72T, BT, KINER OB 15 7 RGOS
Ko TORENLFHY 2 FHOMINADHERERTH %
EEZTEHL

5. £&£8

S o ol S i 7 = S R = R e e PR
Itk O (B 7 INGORD 2 5 B Y L 3V U-PbA-
REBELZ. ZOMER, 1648165 MaDIRATT T A

g —ERAE O, AREEHMY 2 FRICHEREL 72

— 103 —



WEFHAMZWE 20214 HB72% H2H

2k WEBMAGHE Y 7 X HR I RE S & 280 JGARO DL a Y U-PbRMART — 2.

Table 2 Zircon U-Pb isotopic data for Komagasawa Sample determined using a quadrupole inductively coupled plasma mass spectrometry.

Isotopic ratios Disequilibrium corrected U-Pb age (Ma)

207 206 207, 206, 207, Th
No. 206£E E;r:r zsr::l’Jb Ezrg)r zs%b Ezrg)r 23;3Ub 2E(r’ror 235F’Ub s(;ror Bemarks
1 0.0527 + 0.0068 0.0346 * 0.0012 0.2517 + 0.0390 2194 +74 227.8 + 322 0.87

2 0.0561 + 0.0082 0.0419 * 0.0016 0.3236 * 0.0581 2645 + 99 284.6 + 45.6 0.53

3 0.0952 % 0.0111 0.0326 * 0.0011 0.4281 + 0.0621 206.9 + 7.1 361.7 + 452 0.62 Dis.
4 0.0536 * 0.0069 0.0420 * 0.0014 0.3105 * 0.0490 2654 + 89 2745 + 38.7 0.49

5 0.0504 £ 0.0085 0.0387 * 0.0016 0.2689 =+ 0.0547 2448 + 10.1 241.7 * 4438 0.56

6 0.0488 + 0.0078 0.0291 * 0.0011 0.1957 + 0.0363 1850 + 7.2 181.4 + 313 0.35

7 0.0484 + 0.0064 0.0294 * 0.0010 0.1960 * 0.0305 186.7 + 6.3 181.6 + 26.2 0.55

8 0.0466 =+ 0.0077 0.0419 + 0.0017 0.2694 + 0.0535 264.7 +10.5 242.1 * 4338 0.75

9 0.0501 =* 0.0062 0.0267 =+ 0.0009 0.1843 =+ 0.0269 1628 + 55 171.7 + 234 0.45 *
10 0.0546 =+ 0.0062 0.0376 * 0.0012 0.2832 * 0.0392 2382 *73 253) = 318 0.62

11 0.0850 =+ 0.0140 0.0276 * 0.0013 0.3231 =+ 0.0646 1753 + 8.2 2842 + 50.8 0.76 Dis.
12 0.0645 + 0.0083 0.0305 * 0.0011 0.2711 + 0.0420 193.7 + 68 2434 + 34.1 0.5% Dis.
13 0.0513 * 0.0076 0.0404 * 0.0015 0.2862 * 0.0510 2557 95 2554 * 411 0.95

14 0.0511 =+ 0.0059 0.0317 * 0.0010 0.2233 + 0.0307 2012 *62 204.6 + 258 0.5/

15 0.0579 + 0.0087 0.0414 % 0.0016 0.3305 * 0.0611 2618 +10.2 289.9 + 47.7 0.60

16 0.0543 + 0.0109 0.0401 * 0.0020 0.3002 * 0.0736 2536 * 125 2664 * 59.2 0.73

17 0.0472 + 0.0076 0.0394 * 0.0016 0.2561 =+ 0.0493 2492 9.7 231.4 + 40.6 0.57

18 0.0424 =+ 0.0076 0.0423 * 0.0018 0.2469 =+ 0.0528 2670 *11.0 2239 = 439 035

19 0.1109 * 0.0104 0.3193 + 0.0091 4.8831 + 0.6641 1786.5 * 449 1799.2 +121.8 0.56

20 0.1133 + 0.0103 0.3163 * 0.0086 49417 + 0.5890 1771.7 + 425 1809.3 + 106.2 0.62

21 0.0547 =+ 0.0064 0.0390 * 0.0012 0.2939 + 0.0418 2464 * 7.7 261.5 * 834 0.41

22 0.0531 + 0.0057 0.0398 #* 0.0015 0.2910 + 0.0362 2514 + 94 2592 = 289 0.15

23 0.0641 + 0.0115 0.0396 * 0.0021 0.3503 * 0.0771 2505 * 13.1 3049 + 59.7 0.61

24 0.0496 =+ 0.0063 0.0730 * 0.0030 0.4993 =+ 0.0806 4544 + 18.2 411.1 % 56.1 0.47

25 0.0526 + 0.0058 0.0311 % 0.0012 0.2252 + 0.0286 1978 £ 76 206.1 + 240 0.35

26 0.0513 + 0.0083 0.0405 * 0.0019 0.2867 * 0.0551 2562 *=11.8 255.9 + 444 0.84

27 0.0595 + 0.0103 0.0384 =* 0.0020 0.3151 =+ 0.0657 243.0 + 122 278.0 + 52.1 0.75

28 0.0536 =+ 0.0053 0.0257 * 0.0010 0.1901 + 0.0211 163.9 + 6.0 176.6 + 18.1 0.46 *
29 0.0507 =+ 0.0063 0.0348 * 0.0014 0.2438 + 0.0348 2209 +88 221.4 + 2838 0.58

30 0.0548 + 0.0052 0.0387 * 0.0014 0.2921 + 0.0321 2447 + 88 260.1 + 25.5 0.67

31 0.0533 + 0.0054 0.0254 * 0.0009 0.1867 =+ 0.0212 161.6 + 6.0 1437 % 183 0.28 *
32 0.0535 * 0.0084 0.0284 * 0.0013 0.2096 =+ 0.0375 180.7 + 8.3 193.1 * 320 0.64

33 0.0478 + 0.0095 0.0295 * 0.0015 0.1946 =+ 0.0438 187.6 +9.7 180.4 + 38.0 0.60

34 0.0522 + 0.0048 0.0387 * 0.0014 0.2784 =+ 0.0294 2446 + 87 2492 =* 237 0.76

35 0.0534 + 0.0056 0.0407 * 0.0015 0.2992 =+ 0.0363 2570 * 9.6 265.6 * 28.8 1.60

36 0.0489 + 0.0058 0.0295 * 0.0012 0.1988 =+ 0.0268 18756 £ 73 1840 + 229 0.70

37 0.0548 =+ 0.0085 0.0297 * 0.0014 0.2243 + 0.0398 188.7 + 8.6 205.4 + 33.6 0.61

38 0.0506 =+ 0.0058 0.0384 * 0.0015 0.2680 =+ 0.0355 2432 + 9.4 2410 + 289 0.73

39 0.0483 + 0.0065 0.0302 * 0.0013 0.2015 + 0.0310 192.1 + 8.0 186.3 + 26.5 0.46

40 0.0485 + 0.0055 0.0293 * 0.0011 0.1964 * 0.0253 186.5 + 7.1 1820 * 21.7 0.83

41 0.0534 =+ 0.0067 0.0391 * 0.0018 0.2876 =+ 0.0450 2472 + 111 256.6 + 36.1 0.50

42 0.0480 =+ 0.0064 0.0380 * 0.0017 0.2512 + 0.0411 240.3 + 10.9 2274 * 339 0.71

43 0.0530 * 0.0037 0.0249 * 0.0010 0.1817 * 0.0163 158.5 * 6.1 169.4 + 141 0.32 *
44 0.0495 =+ 0.0057 0.0284 =+ 0.0012 0.1941 + 0.0265 1808 + 7.8 180.0 + 22.8 0.77

45 0.0574 + 0.0099 0.0429 * 0.0023 0.3397 =+ 0.0742 271.0 + 145 2968 =+ 57.8 0.58

46 0.1205 + 0.0049 0.3206 * 0.0121 5.3268 +* 0.5028 17929 * 59.3 1873.0 * 843 1.09

47  0.0561 =+ 0.0038 0.0317 % 0.0012 0.2451 + 0.0220 2010 +77 2225 & 181 0.62

48 0.1172 * 0.0066 0.3332 % 0.0136 5.3844 + 0.8289 18540 * 66.2 1882.2 * 141.3 1.09

49  0.0586 =+ 0.0065 0.0299 =+ 0.0013 0.2415 + 0.0330 1898 + 83 2195 =+ 27.3 0.53

50 0.0530 =+ 0.0026 0.0388 * 0.0014 0.2830 * 0.0204 2452 * 90 2529 # 163 0.53

51 0.0558 =+ 0.0051 0.0403 * 0.0017 0.3101 * 0.0369 2548 + 10.4 2741 % 290 0.52

52 0.0636 =+ 0.0072 0.0406 * 0.0018 0.3564 =+ 0.0522 2568 +11.4 3094 + 39.9 0.40 Dis.
53 0.0542 + 0.0060 0.0277 * 0.0012 0.2073 * 0.0275 1762 = 7.6 191.1 + 234 0.78

54 0.0486 =+ 0.0050 0.0269 + 0.0011 0.1798 + 0.0221 170.9 + 7.1 167.8 + 19.2 0.57 *
55 0.0524 + 0.0070 0.0395 * 0.0018 0.2856 =+ 0.0474 2500 +11.5 2549 + 38.2 0.68

56 0.0510 * 0.0038 0.0384 * 0.0015 0.2702 * 0.0262 2429 + 94 2427 212 0.41

57 0.0508 + 0.0038 0.0305 =+ 0.0012 0.2136 =+ 0.0205 19386 £ 7.5 196.4 + 173 0.44

58 0.0500 =+ 0.0038 0.0285 * 0.0011 0.1967 * 0.0191 1814 + 7.1 1822 + 16.4 0.84

59 0.0522 + 0.0053 0.0395 * 0.0017 0.2847 =+ 0.0367 2500 + 10.4 2543 * 29.5 0.56

60 0.1482 + 0.0056 0.4005 * 0.0150 8.1837 =+ 0.7641 21712 + 69.6 22514 +* 88.5 0.53

61 0.1718 =+ 0.0066 0.3715 % 0.0140 8.8025 * 0.8473 2036.5 * 66.2 23176 & 92.0 0.31 Dis.
62 0.0545 =+ 0.0037 0.0511 + 0.0020 0.3838 + 0.0359 321.4 + 122 329.7 + 267 0.31

63  0.0553 =+ 0.0062 0.0326 * 0.0014 0.2485 =+ 0.0342 206.6 + 89 2252 + 282 0.91

Asterisks indicate the data adopted as the youngest cluster.
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"Dis." indicates discordant data.
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are after Uchino (2019).
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Table A1 U-Pb isotopic data from secondary zircon standards using a quadrupole inductively coupled plasma mass spectrometry. WMA:
weighted mean age.

Isotopic ratios Disequilibrium corrected U-Pb age (Ma)
No. 27pp Error 2ppy Error 27pp Error 2%5py Error 2pp Error Th
206py, 20 238 20 235 20 238 20 235 20 U
GJ-1(610.0£0.9 Ma)
GJ1 5-1 0.0604 + 0.0062 0.0965 + 0.0028 0.8032 + 0.1067 5941 + 16.8 598.5 + 62.0 0.05
GJ1 5-2 0.0587 + 0.0036 0.0970 + 0.0037 0.7856 + 0.0762 596.7 + 221 588.5 + 44.3 0.05
WMA: 595.1 + 13.4
PleSovice (337.120.4 Ma)
PSV 5-1 0.0522 + 0.0055 0.0530 + 0.0016 0.3815 + 0.0491 3329 + 95 328.0 + 36.7 0.09
PSV 5-2 0.0564 + 0.0035 0.0522 + 0.0020 0.4060 + 0.0355 3280 * 123 3459 + 26.0 0.09
WMA: 331.0 * 7.5
OD-3 (33.0£0.1 Ma)
OD3 5-1 0.0455 + 0.0092 0.0051 + 0.0002 0.0320 + 0.0068 329 + 15 319 + 6.7 1.16
OD3 5-2 0.0452 + 0.0092 0.0048 + 0.0003 0.0296 + 0.0062 307 + 17 295 + 6.1 1.05
WMA: 31.9 * 1.1
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