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Takayuki Uchino (2018) Detrital zircon U-Pb age of sandstone within the Jurassic accretionary complex
in the Omori area, northeastern Shimokita Peninsula, Northeast Japan. Bull. Geol. Surv. Japan, vol. 69 (2),

p. 125-133, 4 figs, 2 tables, 1 appendix.

Abstract: Jurassic accretionary complexes, which are basement rocks lying under the Neogene sediments,
in the northeastern part of the Shimokita Peninsula of the Northeast Japan, are separately distributed in
the Kuwahatayama, Katasakiyama and Omori areas from the north. Although latest Jurassic to earliest
Cretaceous radiolarian ages have been reported from the mudstone in Cape Shiriya in the Kuwahatayama
area, no geologic ages have been reported from the accretionary complexes in the Katasakiyama and
Omori areas. The U-Pb ages of detrital zircon from sandstone in the Omori area were examined in this
study. Consequently, 154.7 &= 1.5 Ma (10) was obtained as a weighted mean age of the youngest cluster.
Therefore, it has been confirmed that the sandstone was deposited after Late Jurassic.

Keywords: U-Pb age, detrital zircon, Late Jurassic, accretionary complex, Shimokita Peninsula,

Northeast Japan
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Geological index map showing the distribution of the Mesozoic accretionary complexes in Tohoku area.

The distribution of the accretionary complexes (green area) was referred from the Seamless Digital
Geological Map of Japan (1:200,000) V2 of the Geological Survey of Japan, AIST ed. (2017).

AT: Akka—Tanohata Subbelt, KK: Kuzumaki-Kamaishi Subbelt, HEF: Hayachine Eastern Marginal Fault,

ITL: Iwaizumi Tectonic Line.

ACF- 55 O A AR 53 A7 R 5 FH A 5 L2 28— B g ML O AN & FRkS, APEEM TR & 300 m PR
BTN Tnd (FlAIX, Sk, 2000 ; KA, DR % 2§ iR B 2 B L T b, Ko

2008). Hnkid, Jesz ke L, 2EOF v — b - BEJEE
FrigLsbls o HkiE, K300 m O Frigil 2 doe s HIE - s Ll s ks - A EMES . IR, A&

FIAEHY 7 km, HPGHY 2.5 km DFFEZIZ 3L T 0, 5 PREIZIEAC P i o 2 LABAE SRR Py O £ T,

— 126 —



TR AL D ¥ 2 7SRRI D L3 2 4 ()

% ] Miocene

[ Cretaceous dike

ppppp

141°27'00"E

[ ] Holocene Cape Shiriya
[ ] A
] ] Pleistocene s
[]

[ Miocene-Pliocene

Pacific
Ocean

41°20'20"N

_— fault
_~ road
<> bog

Y% radiolarian,
fossil location
(Matsuoka, 1987)

¥ location of
sandstone for
zircon dating

22X EARRAGENEAOBEA 2 WEK. WE
X 13 PE SRR & IF 72T B A AR B &

2 =R Q017) D20 TIFDIHAKY — 4L

himotashi
a}mo a/s 0| 7] limestone

Jurassic accretionary
complex

' |[] sedimentary rocks

WEXV2 2SI L 7=
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Geological Survey of Japan, AIST ed. (2017).
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Route map around the location of sandstone for the zircon U-Pb dating. Contour lines were referred from

digital elevation model (DEM) data (10 m mesh) of the Geospatial Information Authority of Japan. Broken line
indicates a boundary between the Jurassic accretionary complex and the Neogene sediments.
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Table 1 Instrumentation using a quadrupole inductively coupled plasma mass spectrometry for the analysis.

Laser ablation
Model
Laser type
Wave length
Energy density
Laser power
Spot size
Repetition rate
Duration of laser ablation
Sampling mode
Carrier gas (He)
ICP-MS
Model
ICP-MS type
Scanning (Operation) mode
Forward power
Make-up gas (Ar)
ThO™/Th (oxide ratio)
Data acquisition protocol
Data acquisition
Monitor isotopes
Dwell time
Standards

Primary standard
Secondary standard

New Wave Research NWR-193
Excimer ArF

193 nm

2.0J cm2

43%

20 um

5Hz

20s

Single-spot per grain
0.51 Lmin''

Thermo Fisher Scientific iCAP-Qc
Quadrupole

Standard mode (no collision gas was used)
1400 W

0.63 Lmin '

<1%

Time-resolved analysis

27 s (15 s gas blank,12 s ablation)

A2y Wiy, Wipy, Wopy, Wipy Nepy, B2qy 238
0.2 s for 206pp, 207pp, 208ppy; (.1 s for others

Nancy 91500
0D-3"23* plesovice , GI-1°

*1: Wiedenbeck et al. (1995); *2: Iwano et al. (2012); *3: Iwano et al. (2013);
*4: Lukécs et al. (2015); *5: Slama et al. (2008); *6: Jackson et al. (2004).
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ava—7 4 7RECFUCPER SR (e 2 2T
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v A0 7 MEOEGHRY 7 FExcel HOT F A V&
Y 2 — LT d BlIsoplot/Ex 4.15 (Ludwig, 2008) % Wy THE
L7,

ERPNE L 22V 3 VR0 5 528550 1018135 7
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D 340-150 Ma (T RAC~ ¥ 2 F4) ORIZHEPR L, i
300-250 Maft} i & 240-140 Mafsf¥TIZ K& & ¥ — 27 3R
Bohd., BEOE—7IEBICEDID/NE — 212571
53, 200-190 Mad ¥ — 7 DI AIEE %D, 160-150 Ma
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“Ci3, Dickinson and Gehrels (2009) TR &7z, 1o
THEET 220U OB YL VR TR Eh S
LD (“YCI16”) & L7z, ZOHRE, 6l v ILa v »EE
SN, ZTORTREOIMEFEHEAUL 1547+ 1.5 Ma (3%
#1o) Th 5 (F4Klc). F 7z, FNHEHNY 7 | Density
Plotter (Vermeesch, 2012) ® Mixture modeling (Sambridge
and Compston, 1994) 151 Cid, 155.6 £3.2 Ma (&2 20)
Dtk HEROERBE SN WFhOFR TR S
N7 G ISR Y 2 F K& R T

AR M O ER0EL, BEHERFERO T
FROMIFIIZ DA D (Bl 21, Brown and Gehrels, 2007),
KIS OR AL, HBAY 2 TRDBRICHBEL -2
A SN D, ZML g O Nk o U3 R i o B L
Bt 2 5w tR Y o 7 i~ meai i iAd & & A (RER,
1987), RARMILOHNAEZZHER L2550 iE#HT
BV AR RENED & 5.
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Table 2 U-Pb isotopic data for the detrital zircon determined using a quadrupole inductively coupled plasma mass spectrometry.
Asterisks indicate the data adopted as the youngest cluster.

I

AEMEHRE 20184 F69E B2 5

BB v a ik A NEMREATHEE Y 7 X~ BE o rEEIC X AU-PbEIN AT — 2. * 3wk 74

Isotopic ratios Age (Ma)
Grain  *Pb Error 206py, Error 207py, Error 206py, Error 27py, Error Th/U  Remarks
1no. 206py) 26 238 2% 235(5 2% 2385 26 23575 26
1 0.0479 + 0.0072 0.0319 £ 0.0020 0.2107 + 0.0419 202.7 + 12.8 1942 + 41.6 0.31
2 0.0541 + 0.0074 0.0397 + 0.0024 0.2964 + 0.0559 251.1 + 15.6 263.6 + 55.2 0.34
3 0.0586 + 0.0155 0.0475 £+ 0.0040 0.3831 + 0.1338 2989 + 25.5 3293 + 1275 0.51
4 0.0514 + 0.0064 0.0271 £+ 0.0016 0.1917 + 0.0328 1723 + 10.3 178.1 + 32.8 0.20
5 0.0509 + 0.0058 0.0422 + 0.0024 0.2959 + 0.0486 266.5 + 15.8 263.2 + 48.2 0.06
6 0.1078 + 0.0099 03517 + 0.0204 52234 + 1.0160 19428 + 130.2 1856.4 + 711.9 0.46
7 0.0505 + 0.0087 0.0245 + 0.0016 0.1705 + 0.0369 1558 + 10.3 159.8 + 36.8 0.79 *
8 0.1073 £+ 0.0096 0.3370 + 0.0193 49810 + 0.9086 1872.0 + 1235 1816.1 + 6563 0.19
9 0.0563 + 0.0074 0.0296 + 0.0018 0.2293 + 0.0410 187.8 + 11.5 209.6 + 40.8 0.56
10 0.0518 + 0.0125 0.0404 =+ 0.0031 0.2880 + 0.0884 2552 + 19.9 257.0 + 86.0 0.54
11 0.0413 + 0.0138 0.0408 + 0.0036 0.2324 + 0.0937 258.1 + 22.9 212.1 + 91.0 0.46
12 0.0469 + 0.0083 0.0307 + 0.0020 0.1985 + 0.0444 1949 + 12.8 183.9 + 44.1 0.31
13 0.0563 + 0.0143 0.0300 + 0.0024 0.2330 + 0.0727 190.6 =+ 154 2127 + 71.3 0.66
14 0.0559 + 0.0088 0.0417 + 0.0027 0.3211 + 0.0686 263.5 + 17.2 282.7 + 67.4 0.47
15 0.0484 + 0.0055 0.0334 + 0.0019 0.2228 + 0.0359 211.7 + 12.4 2043 + 35.8 0.38
16 0.0487 + 0.0084 0.0362 + 0.0020 0.2427 + 0.0506 229.0 + 12.6 220.7 + 50.1 0.61
17 0.0430 + 0.0092 0.0299 + 0.0018 0.1774 + 0.0441 190.2 + 11.5 165.8 + 43.8 0.58
18 0.0476 + 0.0080 0.0434 £ 0.0023 0.2850 + 0.0591 2737 + 14.9 2546 + 58.3 0.59
19 0.0609 + 0.0130 0.0313 £+ 0.0020 0.2632 + 0.0681 198.9 =+ 13.1 2372 + 66.9 0.45
20 0.0457 + 0.0086 0.0317 + 0.0018 0.1995 + 0.0443 201.0 + 114 184.7 + 44.0 0.24
21 0.0464 + 0.0065 0.0447 + 0.0022 0.2863 + 0.0500 2822 + 14.2 255.6 + 49.5 0.62
22 0.0456 + 0.0122 0.0446 + 0.0031 0.2805 + 0.0914 281.6 + 20.1 251.1 =+ 88.8 0.74
23 0.0514 £ 0.0095 0.0426 + 0.0024 0.3023 + 0.0696 269.1 + 15.7 2682 + 68.3 0.50
24 0.0539 + 0.0076 0.0274 + 0.0014 0.2036 + 0.0348 1743 + 8.9 188.2 + 34.7 0.29
25 0.0537 + 0.0080 0.0244 + 0.0013 0.1805 + 0.0321 155.1 + 8.1 168.5 + 32.1 0.47 *
26 0.0437 £+ 0.0091 0.0308 £ 0.0018 0.1856 + 0.0454 195.7 + 11.7 1729 + 45.1 0.48
27 0.1093 + 0.0123 0.3478 £ 0.0185 52388 + 1.4152 19239 + 1179 1859.0 + 8954 1.48
28 0.0480 + 0.0072 0.0291 =+ 0.0015 0.1925 + 0.0344 184.8 + 9.5 1787 + 344 0.36
29 0.0519 £+ 0.0094 0.0275 + 0.0016 0.1971 + 0.0423 175.1 + 10.0 182.7 + 42.1 0.26
30 0.0537 + 0.0113 0.0368 + 0.0023 0.2728 + 0.0698 2333 + 14.8 2449 + 68.5 0.50
31 0.0470 + 0.0091 0.0450 + 0.0026 0.2918 + 0.0702 283.8 + 16.7 260.0 =+ 68.9 0.69
32 0.0509 £+ 0.0069 0.0344 + 0.0011 0.2416 + 0.0365 2182 + 7.1 219.7 + 36.4 0.67
33 0.1076 + 0.0102 0.3495 + 0.0103 5.1870 + 1.0020 19322 + 66.4 1850.5 + 704.8 0.85
34 0.0479 + 0.0150 0.0420 + 0.0030 02773 + 0.1034 2649 + 19.1 248.5 + 99.9 0.79
35 0.0487 + 0.0088 0.0230 + 0.0009 0.1546 + 0.0304 146.6 + 6.1 146.0 + 30.4 0.60 *
36 0.0460 + 0.0061 0.0275 + 0.0008 0.1747 + 0.0248 175.0 + 5.3 163.5 + 24.8 0.63
37 0.1077 £+ 0.0094 0.3339 + 0.0085 49611 + 0.7540 1857.0 =+ 544 1812.7 + 570.5 0.37
38 0.1116 £+ 0.0092 0.2858 + 0.0065 44014 £+ 0.5317 1620.7 =+ 41.6 1712.6 + 4329 0.18
39 0.0477 + 0.0178 0.0530 + 0.0045 0.3485 + 0.1627 333.0 + 29.1 303.6 + 153.0 0.74
40 0.0435 = 0.0074 0.0338 £+ 0.0013 0.2026 + 0.0387 2143 + 8.2 187.3 + 38.6 0.37
41 0.0374 + 0.0110 0.0308 + 0.0018 0.1590 + 0.0519 195.8 + 11.8 149.8 + 514 0.73
42 0.1090 + 0.0088 0.3335 + 0.0072 50123 + 0.5628 1855.3 =+ 46.2 1821.4 + 4533 0.37
43 0.0438 + 0.0088 0.0277 + 0.0012 0.1670 + 0.0369 176.0 + 7.8 156.8 + 36.8 0.49
44 0.0463 + 0.0067 0.0302 £+ 0.0010 0.1929 + 0.0305 191.7 + 6.3 179.1 + 30.5 0.37
45 0.0502 + 0.0101 0.0241 + 0.0011 0.1664 + 0.0368 153.3 + 7.2 156.3 + 36.7 0.62 *
46 0.0507 + 0.0075 0.0302 + 0.0010 02111 + 0.0346 1919 + 6.7 1945 + 34.5 0.48
47 0.0516 + 0.0092 0.0308 + 0.0013 0.2193 + 0.0441 195.7 + 8.3 2013 + 439 0.61
48 0.0537 + 0.0110 0.0444 + 0.0023 0.3288 + 0.0835 279.9 =+ 14.7 288.7 + 81.5 0.48
49 0.0522 + 0.0094 0.0247 + 0.0011 0.1781 + 0.0371 157.5 + 7.2 166.5 + 37.0 0.58 *
50 0.0476 + 0.0169 0.0456 + 0.0037 0.2990 + 0.1296 2874 + 23.9 265.6 + 123.7 0.36
51 0.1187 £+ 0.0110 0.3009 £ 0.0088 49230 + 0.6477 1696.0 =+ 56.5 1806.2 =+ 507.1 0.09
52 0.1075 + 0.0103 0.3255 + 0.0100 4.8247 £+ 0.7315 1816.4 =+ 64.3 1789.2 + 5574 0.35
53 0.0467 + 0.0117 0.0302 + 0.0018 0.1942 + 0.0563 191.5 + 11.3 180.2 + 55.6 0.52
54 0.0470 + 0.0150 0.0414 + 0.0030 0.2681 + 0.1027 2614 + 19.4 2412 + 99.3 0.66
55 0.0537 = 0.0119 0.0424 + 0.0023 0.3140 + 0.0854 267.7 + 15.0 2713 + 83.2 0.77
56 0.0393 + 0.0085 0.0292 + 0.0014 0.1581 + 0.0390 185.5 + 9.1 149.0 + 38.9 0.30
57 0.1106 + 0.0102 0.2193 + 0.0063 33427 + 0.4188 12783 =+ 40.7 1491.1 + 3552 0.04
58 0.0573 £+ 0.0099 0.0366 =+ 0.0017 0.2894 + 0.0613 2319 + 10.7 258.1 + 60.4 0.74
59 0.0601 + 0.0173 0.0271 £ 0.0020 0.2244 + 0.0753 1722 + 12.6 205.6 + 73.7 0.30
60 0.0452 + 0.0072 0.0255 + 0.0010 0.1588 + 0.0293 162.2 + 6.5 149.7 + 29.3 0.69 *
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zircon categorized as a youngest cluster. The blue line indicates a weighted mean age of the youngest cluster.

Fig. 4
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Table A1 U-Pb isotopic data from secondary zircon standards using a quadrupole inductively coupled plasma mass spectrometry.

Isotopic ratios Age (Ma)
S,?;;Eée *7pp Error 2pp Error *7pp Error *ph  Error
m’Pb 20 238U 24q :35U 20 '_’38U 20
0OD-3 (33.0+0.1 Ma): Iwano et al. (2012); Iwano et al. (2013); Lukacs et al. (2015)
OD-3 1-1 0.0446 + 0.0140  0.00504 = 0.00042 0.0310 + 0.0103 324 27
0D-3 2-1 0.0434 + 0.0133  0.00529 £ 0.00040 0.0316 =+ 0.0101 340 + 25
OD-3 3-1 0.0502 + 0.0144  0.00491 + 0.00032 0.0340 =+ 0.0098 31,6 + 2.0
0OD-3 4-1 0.0467 + 0.0134  0.00508 =+ 0.00033 0.0327 £ 0.0097 327 + 2.1
32.6 + 1.1 (weighted mean)

Plesovice (337.1£0.4 Ma): Slama et a/. (2008)

PSV -1 00553 + 00064 005375 = 0.00315 04095 + 0.0699  337.5 + 203
PSV 2.1 00507 + 0.0057 0.05582 + 0.00258 03899 = 00577 3502 =+ 166
PSV 3-1 00508 + 0.0051 0.05747 <+ 0.00138 04030 + 0.0451 3602 + 89
PSV 4-1 00537 + 0.0064 005829 + 0.00196 04319 + 0.0661 3652 + 126
GJ-1 (610.0 0.9 Ma): Jackson ef al. (2004) 3578 * 6.3 (weighted mean)
GI-1 1-1 00521 + 00058 009822 + 0.00571 07055 = 0.1233 6040 + 367
GI-l 21 00598 <+ 00065 009705 + 0.00450  0.8003 + 0.1243  597.1 + 289
GI-1 3-1 00563 + 00060 0.10154 = 0.00270 07890 = 0.1079 6234 + 174
GI-l 41 00568 + 00067 0.10337 = 000349 08089 = 0.1310 6341 = 224

620.0 +11.8 (weighted mean)
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