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Takayuki Uchino (2018) Detrital zircon U-Pb age of the Jurassic accretionary complex in the western area
of Lake Towada located between Akita and Aomori prefectures, Northeast Japan. Bull. Geol. Surv. Japan,
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Abstract: Jurassic accretionary complexes are broadly distributed in the North Kitakami Belt in the
Kitakami Massif, Northeast Japan. Meanwhile, the accretionary complexes rarely occur in the western
area of the N—S-trending Ou Mountain Range because they are broadly covered and intruded by the
Cenozoic erathem. Therefore, the accretionary complexes in the western area provide insufficient
geoinformation: their geologic age and correlation to the accretionary complexes in the Kitakami Massif.

In this study, the U-Pb ages of detrital zircon from sandstone were examined to understand the geologic
age of the accretionary complexes, which are sparsely distributed in the western area of Lake Towada
within the Ou Mountain Range. Consequently, 174.6 = 0.7 Ma was obtained as a weighted mean age
of the youngest age component of grain-age distribution (i.e., youngest cluster). Therefore, it has been
confirmed that the sandstone was deposited after Middle Jurassic.

A pattern of the relative probability of the detrital zircon ages shows the distribution of intensive peaks
for the Permian—Jurassic period of the Phanerozoic and minor peaks for Paleoproterozoic. This pattern is
considerably similar to that obtained for the Middle Jurassic-Lower Cretaceous shallow-marine deposits
in the South Kitakami Belt. The geologic age of the Mesozoic accretionary complexes in the Tohoku area
shows a younging trend from the Late Triassic to earliest Cretaceous toward the Pacific Ocean according
to previous studies. Based on this younging trend, the accretionary complex in the western area of Lake
Towada probably correlates to the Middle Jurassic accretionary complex.

Keywords: U-Pb age, detrital zircon, Middle Jurassic, accretionary complex, Towada, Northeast Japan
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Geological index map showing the distribution of the Mesozoic accretionary complexes in the 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). Symbols with the numbers indicate the locations where the fossil and
zircon ages from terrigenous rocks were recognized. 1: Kawamura et al. (2013), Uchino (2017); 2: Ueda et al. (2009); 3:
Yoshihara et al. (2002), Suzuki and Ogane (2004); 4: Suzuki et al. (2007); 5: Suzuki et al. (2007), Ehiro et al. (2008); 6: this
study; 7: Suzuki et al. (2007); 8: Matsuoka and Oji (1990); 9: Minoura and Tsushima (1984); 10: Nakae and Kamada (2003);
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Fig.2  Geological map of an accretionary complex in the westward direction of Lake Towada: (a) Shibamori area and (b) Sunakozawa
area. Base map was referred from digital elevation model (DEM) data (10 m mesh) of the Geospatial Information Authority of

Japan.
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Fig.4  Route map around the location of sandstone for the zircon-dating along the Nabeko Stream. The broken line
indicates a geologic boundary. Base map was referred from digital elevation model (DEM) data (10 m mesh) of the

Geospatial Information Authority of Japan.

LERHIROFTINARIL, ke LTIt - ER
TH-SAEOWEER KT, #TROSMETIEZED
Fr—bEHOCIRHOTVFTr—Lb - T r—4
NEBD O, W XROGMEHTIERERBICT v F
Tt —LDRHEND. —JF, TR I EIE -
VAR PYEA CHAE OMER 2R U, SRR O 1R R
WeidHEL 5.

3. BEMY )OO U-Po F£REIE

3.1 HEOFERH S & RR,

EREPE L Z2RHE, TROZHETH 28 1LR
DOTVHHELHRIZBERTIWATH 5. ARHREUE &
(40° 26" 42.37” N, 140° 44’ 5435" E 5 $H4X) 138 17R
DM SABPERIC 2720, SRRt A3 5
WAEROENR LAICAET 5. AbEIE, RikEs
2L, WAOBEOHRAZREAEY v 5 Th 5. kT
ELTHEICAERREADIE,, MEARPZIRELED
HREAEENS. FEAIFMRIZY - 2514 MELT
W5, BN A FRASTEL, LiIFLITAESR
FHEOKFIZECZERHZ2REL TS

3.2 BIEFX
U-PoZ3 12 O 72 B IR A R 22 B BE S 272 B

W L ERER DL F T L o & —RIGEA R T 5
X< B =N (MC-ICP-MS) & TH 0, [EARGFFREA
D7zODT 2 LML —=F = 2T LEHEWML TS
(Yokoyama et al., 2011 ; Hattori et al., 2017). HIEH{IZ >
LV REOEREHETS-DIZT Y ay b -2
V- UL v -HEHIEE L T, EEY
REAH AT TOLT VR TORLDEEHS 2. 7,
TS ) WZEFR Y AT L (Yokoyama et al., 2011) ZF[FH L,
V=% =Ry MEAERKEMNMTIZETH YT v
sEERPL, WEBEmLicBnz L—y 5K
UICP-MSDHITE S % 5 1 RITR T

HEARIE K5 R O TEMENE 2 374t 3% 72912, 33.0 Ma%
INTOD-3 CABFIE A, 2012; Iwano et al., 2013; Lukacs et
al.,2015), 337.1 Ma% 79 Plesovice (Slama ef al., 2008) }
1°610.0 Ma% 7§ GJ-1 (Jackson et al., 2004) D 2 IR FZUEER,
BEE 534 U 7z, ICP-MS%E & THIZE L 720D-3, Plesovice
K OGI-1 OMMEFHFMRIEZ N £ 32.8+0.3 Ma, 330.8
+24Ma, 6043+45Ma(NVTHhEFRE2) THD, 2W
FEHEERRE D SCHRE 2> 5 2 % LI O FRZEFFHIZIN F - T
3 (& 1).

3.3 FRAEHER
WELZZDa URTFEIZ60THh 5. KilkHII i



WEFHAMN MRS 20184 H69%& HlE

F1E RREMELAZLV - —T7TL—vavviLFaL
7 & —TESTHE T 5 X~ B RS O 40

Table 1 Instrumentation using a laser ablation-multiple-collector
inductively coupled plasma mass spectrometry for the

analysis.

Laser ablation

Model IFRIT (Cyber Laser Inc., Tokyo Japan)
Laser type Type-C Ti:S femtosecond laser

Pulse duration 230 fs

Wave length 260 nm (THG)

Energy density 2~3Jem?

Laser power 30%

Spot size 15 pm

Repetition rate 10 Hz

Duration of laser ablation 20s

Sampling mode 4-spot X 50-cycle ablation per grain with

Galvanometric optics

Carrier gas (He) 0.90 L min”'
ICP-MS
Model Nu Instruments Nu Plasma IT
(Nu Instruments, Wrexham, U.K.)
ICP-MS type Multi-collector

Forward power 1300 W

Three full size secondary electron multipliers
(ICO, IC3 and IC4), three daly collectors (D1, D2
and D5), and one faraday cup (H8) were used.

0.70 Lmin~"
<1%

Detector

Carrier gas (Ar)
ThO'/Th (oxide ratio)

Data acquisition protocol ~ Time-resolved analysis

Integration of total ion counts per laser ablation.
Signals obtained from 15 seconds were
integrated for age calculations several seconds
after laser ablation started.

202 204- 204-

Data acquisition

Monitor isotopes Hg, Hg, Pb, 206Pb, 207Pb, ZOSPb, 232Th, 238U
Integration time per peak  15's
Gas blank 15s
Standards
Primary standard Naney 91500
*2,3,4 . *5 *6
Secondary standard OD-3 , Plesovice ~, GJ-1

*1: Wiedenbeck et al. (1995); *2: Iwano et al. (2012); *3: Iwano
et al. (2013); *4: Lukacs et al. (2015); *5: Slama et al. (2008); *6:
Jackson et al. (2004).
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Table 2 U-Pb isotopic data for the detrital zircon determined using a laser ablation-multiple-collector inductively coupled plasma mass
spectrometry.
Asterisks indicate the data adopted as the youngest cluster.

N

BT 2B ESIIEEEIZ X 5 U-Pb

Isotopic ratios Age (Ma)
Gggin 207py Error 206py, Error 07py, Error 206ppy Error 07py, Error Th/U  Remarks
: 206pp, 20 238 20 233y 20 238 20 235 20
1 0.1129 + 0.0025 0.3442 + 0.0055 53592 + 0.1738 1907.0 =+ 352 18784 + 162.7 1.1676
2 0.0506 + 0.0012 0.0276 + 0.0004 0.1923 + 0.0059 1753 =+ 2.8 1786 =+ 6.0 0.5035 *
3 0.0515 + 0.0013 0.0411 + 0.0007 0.2920 + 0.0094 259.8 =+ 4.2 260.1 + 9.5 0.3694
4 0.0496 + 0.0017 0.0420 + 0.0007 02872 + 0.0119 265.0 =+ 4.6 2564 + 12.0 0.9374
5 0.0496 + 0.0017 0.0450 + 0.0008 03080 + 0.0127 284.0 =+ 4.9 2726 + 12.8  0.5474
6 0.1137 + 0.0024 0.3341 + 0.0053 52382 + 0.1543 18582 =+ 33.8 18589 + 1457 0.3564
7 0.0494 + 0.0012 0.0275 + 0.0004 0.1873 + 0.0060 1747 + 2.8 1743 + 6.0 0.8078 *
8 0.0523 + 0.0013 0.0410 + 0.0007 0.2954 + 0.0094 2589 =+ 4.2 2628 + 9.5 0.6451
9 0.0613 + 0.0014 0.0460 + 0.0007 0.3888 + 0.0118 290.1 =+ 4.7 3335 + 11.9  0.5565 discordant
10 0.0514 + 0.0014 0.0412 + 0.0007 0.2921 + 0.0099 2603 =+ 43 2602 + 10.0 0.4889
11 0.1130 + 0.0024 0.3306 + 0.0052 5.1511 + 0.1539 18412 + 33.5 1844.6 + 1453 1.0842
12 0.0509 + 0.0011 0.0399 + 0.0006 02799 + 0.0083 2519 =+ 4.1 250.6 + 84 0.5773
13 0.1135 + 0.0024 0.3336 + 0.0053 52221 + 0.1582 1856.0 =+ 33.9 18562 + 149.1 0.7291
14 0.0502 + 0.0016 0.0410 + 0.0007 02844 + 0.0110 2593 =+ 44 254.1 + 11.1  0.6487
15 0.0513 + 0.0014 0.0424 + 0.0007 0.3003 + 0.0104 267.7 + 45 266.6 + 10.5 0.4651
16 0.0491 + 0.0012 0.0280 + 0.0004 0.1897 + 0.0061 1783 =+ 2.9 176.4 + 6.1 0.4298 *
17 0.0514 + 0.0016 0.0422 + 0.0007 02997 + 0.0112 266.7 =+ 4.5 266.1 + 11.3  0.7045
18 0.0502 + 0.0014 0.0310 + 0.0005 02148 + 0.0075 196.7 + 33 197.5 + 7.6 0.7042
19 0.1136 + 0.0024 0.3359 + 0.0053 52621 + 0.1568 1867.0 =+ 34.0 1862.7 + 1479 0.7751
20 0.0531 + 0.0019 0.0437 + 0.0007 03195 + 0.0134 2755 =+ 4.8 281.5 + 13.6  0.5080
21 0.1156 + 0.0026 0.3379 + 0.0027 53897 + 0.1447 1876.6 + 17.5 18832 + 1372 0.1731
22 0.0535 + 0.0026 0.0415 + 0.0005 03061 + 0.0165 261.8 =+ 3.5 2712 + 16.6  0.4260
23 0.0514 + 0.0017 0.0351 + 0.0003 0.2487 + 0.0090 2221 =+ 2.2 2255 + 9.1 1.1409
24 0.0504 + 0.0013 0.0315 + 0.0003 02193 + 0.0065 200.1 =+ 1.7 2013 + 6.6 0.4840
25 0.0505 + 0.0013 0.0384 + 0.0003 0.2678 + 0.0080 243.0 =+ 2.1 2409 =+ 8.1 0.5080
26 0.0503 + 0.0014 0.0270 + 0.0002 0.1873 + 0.0059 171.8 =+ 1.5 1743 + 59 04376 *
27 0.1141 + 0.0025 0.3260 + 0.0026 5.1280 + 0.1385 1818.9 =+ 16.9 1840.8 + 131.7 0.1761
28 0.0519 + 0.0016 0.0452 + 0.0004 03234 + 0.0115 2849 =+ 2.8 2845 + 11.6  0.5585
29 0.0509 + 0.0014 0.0420 + 0.0004 02946 + 0.0091 2649 =+ 2.4 2622 + 9.2 0.7386
30 0.0502 + 0.0014 0.0306 + 0.0003 02124 + 0.0065 194.6 =+ 1.7 1955 + 6.6 0.5174
31 0.0486 + 0.0015 0.0304 + 0.0003 02042 + 0.0071 1934 =+ 1.8 188.7 + 7.1  0.6327
32 0.1195 + 0.0027 0.3475 + 0.0028 5.7262 + 0.1531 1922.5 + 17.9 19353 + 1447 0.2062
33 0.0519 + 0.0015 0.0321 + 0.0003 0.2295 + 0.0074 203.4 =+ 1.9 209.8 + 7.5 0.6472
34 0.0509 + 0.0016 0.0437 + 0.0004 0.3066 + 0.0109 2757 + 2.7 2715 + 11.0 04221
35 0.0486 + 0.0012 0.0279 + 0.0002 0.1870 + 0.0054 1773 =+ 1.5 174.1 + 5.5 0.5220 *
36 0.0526 + 0.0016 0.0403 + 0.0004 02926 + 0.0102 255.0 + 2.5 260.6 + 103 0.7909
37 0.0514 + 0.0012 0.0419 + 0.0003 0.2968 + 0.0083 264.4 =+ 2.2 2639 =+ 84 0.7017
38 0.1206 + 0.0027 0.3438 + 0.0028 5.7165 + 0.1539 1904.8 + 17.8 1933.9 + 1453 0.0495
39 0.1140 + 0.0025 03163 + 0.0025 49715 + 0.1311 1771.7 + 16.3 18145 + 125.1 0.1157
40 0.0506 + 0.0014 0.0349 + 0.0003 0.2437 + 0.0077 2212 =+ 2.0 2214 + 7.8 0.7556
41 0.0502 + 0.0021 0.0283 + 0.0005 0.1956 + 0.0089 179.8 + 3.1 1814 =+ 9.0 0.5987 *
42 0.0502 + 0.0013 0.0423 + 0.0007 0.2933 + 0.0093 2673 =+ 4.2 261.1 =+ 9.4 0.5148
43 0.0488 + 0.0014 0.0271 + 0.0004 0.1824 + 0.0061 1722 =+ 2.7 170.1 + 6.1 0.5586 *
44 0.0490 + 0.0012 0.0273 + 0.0004 0.1845 + 0.0055 173.5 + 2.7 1720 + 5.6 0.3814 *
45 0.0501 + 0.0012 0.0307 + 0.0005 02126 + 0.0062 1952 =+ 3.0 1957 + 6.3  0.6540
46 0.0515 + 0.0017 0.0412 + 0.0007 0.2931 + 0.0112 260.5 =+ 43 261.0 + 11.3 0.7674
47 0.0489 + 0.0012 0.0269 + 0.0004 0.1813 + 0.0054 171.0 =+ 2.6 169.1 + 54 02223 *
48 0.1114 + 0.0025 0.3333 + 0.0050 5.1201 + 0.1555 18543 + 324 1839.5 + 146.8 0.9911
49 0.1759 + 0.0038 0.5005 + 0.0075 12.1408 + 0.3313 2616.0 =+ 48.0 26153 + 290.5 0.4988
50 0.1522 + 0.0034 0.4429 + 0.0067 92982 + 0.2872 2363.5 + 43.0 2367.8 + 2564 0.3786
51 0.0502 + 0.0015 0.0332 + 0.0005 0.2294 + 0.0080 2103 =+ 34 209.7 + 8.1 0.6236
52 0.0510 + 0.0016 0.0424 + 0.0007 0.2981 + 0.0108 267.6 =+ 4.3 2649 + 11.0  0.2942
53 0.0513 + 0.0015 0.0410 + 0.0006 0.2901 + 0.0098 259.1 =+ 4.1 258.6 + 9.9 0.5386
54 0.0493 + 0.0014 0.0349 + 0.0005 02373 + 0.0077 221.1 =+ 3.5 2162 + 7.7 0.5776
55 0.0505 + 0.0015 0.0429 + 0.0007 0.2988 + 0.0105 270.6 =+ 43 265.5 + 10.6  0.5223
56 0.0520 + 0.0022 0.0403 + 0.0007 0.2891 + 0.0136 2547 + 45 257.8 + 13.7 0.6704
57 0.1150 + 0.0025 0.3350 + 0.0050 53148 + 0.1476 1862.5 + 323 18712 + 139.8 0.4228
58 0.0574 + 0.0021 0.0448 + 0.0008 03547 + 0.0152 282.8 =+ 4.8 3083 =+ 153 0.5304 discordant
59 0.0504 + 0.0012 0.0382 + 0.0006 02660 + 0.0078 2419 =+ 3.7 2395 + 7.9 0.0659
60 0.0518 + 0.0018 0.0435 + 0.0007 03107 + 0.0128 2744 + 4.6 2748 + 129 0.4127
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Fig.5  Analytical data of the detrital zircon grains from the sandstone: (a) concordia diagram and (b) probability
density plot and histogram for the concordant data. A gray circle indicates discordant data.



AP 234§ % ¥ 2 AN RO REYE 2 v 2 > U-Pb 448 (W)

BB MASHEH T vV a v P Iy O )
KR OSBRI IZ Y 0 a v OU-PHER & JlE W 7=
720 =ED, FEOLDRIZOVWTEREZ W70 - i
BREEIZ BT, WERAERA ¥ v 2 — BRI
KO LHE SHELAEE L 2fER e PEROBE
BT — &  BEIT XN 0 B EREE
S — B REA R S WGBS L — T OFE R
EEEOW 20, BEREOR R RO
DERE L G BE B RIIZEERE) (21, ERESGE
IZM DA THEREVEZ 0, L TEEOE

#75.

X

Brown, E. H. and Gehrels, G. E. (2007) Detrital zircon
constraints on terrane ages and affinities and timing
of orogenic events in the San Juan Islands and North
Cascades, Washington. Can. Jour. Earth Sci., 44, 1375—
1396.

KIREZ - INAHEA - N8 (2005) 1L 1.1 HLALHSS, -
R, B K ORRERIX 5. HARDO M Bk

MR QMW HAOMERHR, 7 HhR, O

49-50.
AILEZ - AL B - S B - SARKCH (2008) KR
— AR O ALEAL LY 2 7 AR, R e
i, 114, 121-139.

Hattori, K., Sakata, S., Tanaka, M., Orihashi, Y. and Hirata,
T. (2017) U-Pb age determination for zircons using
laser ablation-ICP-mass spectrometry equipped with
six multiple-ion counting detectors. Jour. Anal. At.
Spectrom., 32, 88-95.

RS - PTRBRE - MR M- PR - NARIROEAE
2012) [H—yraviEfniET vy a v -
NT oy o EU-PbH T IOARGHIE T D Rl — AR
NATERPIREAE T h OB YL 2 v AW T—. HE
Me, 118, 365-375

Iwano, H., Orihashi, Y., Hirata, T., Ogasawara, M., Danhara, T.,
Horie, K., Hasebe, N., Sueoka, S., Tamura, A., Hayasaka,
Y., Katsube, A., Ito, H., Tani, K., Kimura, J., Chang, Q.,
Kouchi, Y., Haruta, Y. and Yamamoto, K. (2013) An
inter-laboratory evaluation of OD-3 zircon for use as a
secondary U-Pb dating standard. Island Arc, 22, 382—
394.

Jackson, S. E, Pearson, N. J., Griffin, W. L. and Belousova, E.
A. (2004) The application of laser ablation-inductively
coupled plasma-mass spectrometry to in situ U-Pb zircon
geochronology. Chem. Geol., 211, 47-69.

JIRFFEB - NEFBEZ - NITAHE A (2013) St Ll o
W, Hent %%%L%V;?% M I E 7%
W (STr 0 WEIXNG) . PERITIEFERS £

VA=, 62-67.

Ludwig, K. R. (2008) Isoplot 3.70: Geochronological Toolkit
for Microsoft Excel. Berkeley Geochronology Center
Spec. Publ., 4, 77p.

Lukécs, R., Harangi, S., Bachmann, O., Guillong, M.,
Danisik, M., Buret, Y., von Quadt, A., Dunkl, I., Fodor,
L., Sliwinski J., So6s, 1. and Szepesi, J. (2015) Zircon
geochronology and geochemistry to constrain the
youngest eruption events and magma evolution of the
Mid-Miocene ignimbrite flare-up in the Pannonian Basin,
eastern central Europe. Contrib. Mineral. Petrol., 170,
1-26.

FARE 5% (1987) 7 A% UL i g B oD B AR AR LA,
42. 7-13.

AR 88 - KEEHHE (1990)  AEHERAL bl 2w AR
J& 5D o A R LA D RE . R,
96, 239-241.

FOG - o0 19(1984)  ALEBAL bt SRR N A
MOMWE. SARTARYFEERRRT. 31, 93-107.

L A - SR BER BB (2003)  AEERAL BT BE R BY 3t
Wb L2 %Y 2 7Bkt A, B,
109, 722-725.

Okawa, H., Shimojo, M., Orihashi, Y., Yamamoto, K., Hirata,
T., Sano, S., Ishizaki, Y., Kouch, Y., Yanai, S. and Otoh,
S.(2013) Detrital zircon geochronology of the Silurian—
Lower Cretaceous continuous succession of the South
Kitakami Belt, Northeast Japan. Mem. Fukui Pref.
Dinosaur Mus., 12, 35-78.

PESEPAN AR W2 AT B AR S & >~ 4 — i (2017) 20
TisD1HAY — 4L ZHEXV2. https:/gbank.gs;.
jp/seamless/v2full/ (2017/07/01 Z:H)

Slama, J., Kosler, J., Condon, J. D. Crowley, J. L., Gerdes,
A. Hanchar, J. M., Horstwood, M. S. A., Morris, G. A.,
Nasdala, L., Norberg, N., Schaltegger, U., Schoene, B.,
Tubrett, M. N. and Whitehouse, M. J. (2008) Plesovice
zircon — A new natural reference material for U-Pb and
Hf isotopic microanalysis. Chem. Geol., 249, 1-35.

Suzuki, N. and Ogane, K. (2004) Paleoceanographic affinities
of radiolarian faunas in late Aalenian time (Middle
Jurassic) recorded in the Jurassic accretionary complex
of Japan. Jour. Asian Earth Sci., 23, 343-357.

Suzuki, N., Ehiro, M., Yoshihara, K., Kimura, Y., Kawashima,
G., Yoshimoto, H. and Nogi, T. (2007) Geology of the
Kuzumaki-Kamaishi Subbelt of the North Kitakami
Belt (a Jurassic accretionary complex), Northeast Japan:
Case study of the Kawai—Yamada area, eastern Iwate
Prefecture. Bull. Tohoku Univ. Mus., no. 6, 103—174.

gAACH - ILdL B - B B - KIREZ (2007) AL
At b (G&-Fam) OKRBREh ORI~ >~ 5



WEFHAMN MRS 20184 H69%& HlE

Ua =6 LY o 5 il b,
B, 113, 274-277

WP REZ (2017) JEIE BwPIS 2 v 7L 2 ZDEEIK
BlRAE» 5/ 6B =B VL3 v U-PviE
R, B, 123, 977-982.

W2 (IR A TACERACSR SRR 740§ %
Y 2 T RAIAR S b O WM P L 3 v U-PbAEAR.
H AR,

REFHSN - B SERIT - PEERISR (2009) AR GART
FA ORHARIESE 2 & @ L 7200 Y 2 5 kit
BALf. HYEME 115, 610-613.

Wiedenbeck, M., All¢, P., Corfu, F., Griffin, W. L., Meier, M.,
Oberli, F., von Quadt, A., Roddick, J. C. and Spiegel,

W. (1995) Three natural zircon standards for U-Th-
Pb, Lu-Hf, trace element and REE analyses. Geostand.
Newslett., 19, 1-23.

Yokoyama, T. D., Suzuki, T., Kon, Y. and Hirata, T. (2011)
Determinations of rare earth element abundance and
U-Pb age of zircons using multispot laser ablation-
inductively coupled plasma mass spectrometry. Anal.
Chem., 83, 8892-8899.

HEOHE - SRR - AIREZ(2002)  ALERAL Ll
BE-BRWDOIVHY IV a— b HHY 2T
FURECROFER & 2 DK, HWEME, 108, 536-539.

(%2 {F:20174F8H3H ; 3 B :20174-12H14H )

&1 Vv—¥-7TVv—-varyviLFaL sy —RERHEET S T BREAIRGEIC & 5 2 RIEHER O U-PbRIf AT — £

Table A1 U-Pb isotopic data from secondary zircon standards using a laser ablation-multiple-collector inductively coupled plasma mass

spectrometry.
Isotopic ratios Age (Ma)
Sample 207Pb E zocpb E 207Pb E 206pb E 207Pb E
name rror rror rror rror rror
206p, 20 78 20 ey 20 38 20 5 20
OD-3 (33.0+0.1 Ma): Iwano et al. (2012); Iwano et al. (2013); Lukécs et al. (2015)
OD3 7-1 0.0446 +£0.0020  0.00504 +0.00007  0.0310 +0.0015 324 +£0.5 31.0 £1.6
OD3 7-2 0.0458 +£0.0019  0.00514 +0.00007  0.0325 +0.0016 33.1 £0.5 324 £1.6
OD3 7-3 0.0481 +£0.0020  0.00512 +0.00007  0.0339 +0.0016 329 +£0.5 339 £1.6
OD3 7-4 0.0485 £0.0019  0.00511 +0.00007  0.0342 +0.0016 329 +£0.5 341 £1.6
32.8 £0.3 (weighted mean)
Plesovice (337.1+0.4 Ma): Slama et al. (2008)
PSV 6-1 0.0531 £0.0012  0.05226 +0.00090  0.3826 +0.0122 3284 +£5.8 329.0 +12.4
PSV 6-2 0.0532 £0.0012  0.05239 +0.00090  0.3843 +0.0123 3292 £5.38 3302 +12.4
PSV 8-1 0.0518 +£0.0014  0.05310 =+ 0.00065 0.3791 +0.0136 3335 £42 3264 +13.8
PSV 8-2 0.0529 £0.0015  0.05258 = 0.00065 0.3838 +0.0139 3303 £4.2 3299 +14.1

GJ-1 (610.0+0.9 Ma): Jackson et al. (2004)
GJ1 6-1 0.0599 £0.0013  0.09767 =0.00167
GJ1 6-2 0.0599 +0.0013  0.09900 =+ 0.00170
GJ1 8-1 0.0590 £0.0016  0.09789 =0.00121
GJ1 8-2 0.0595 +£0.0017  0.09864 =+ 0.00122

330.8 +£2.4 (weighted mean)
0.8071 +0.0254 600.7 £10.8 600.8 +25.4
0.8177 +0.0257 608.6 +10.9 606.7 +25.8
0.7967 £ 0.0291 602.0 £7.8 595.0 +£29.1
0.8099 +0.0295 606.4 £7.9 6024 +29.5

604.3 +£4.5 (weighted mean)




