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Abstract: The Hikita Formation, forming the Urizure hill, the Ibaraki Prefecture, NE Japan,
is made up of fluvial sediments in unknown age. I ordered fission-track dating of zircon
grains from massive lahar sand containing abundant volcaniclastic materials in this formation
to Kyoto Fission-Track Co. Ltd. Although this dated material (UR203) is made up various
zircon grains including accidental ones, adequate grouping of dated zircons can provide a
depositional age for mixture. The initial result of the fission-track dating showed that the
zircons of UR203 consist of five age groups and the youngest group is determined as 1.2 +
0.4 Ma. To inspect the age grouping, I ordered additional U-Pb dating for the zircon grains to
Kyoto Fission-Track Co. Ltd. The result of U-Pb dating, however, the youngest age grouping
was inappropriate and the most zircon grains younger than 10 Ma were thermally annealed.
So, I have assumed that the thermal annealing occurred with the single eruption and the
annealed grains were perfectly re-set by the eruption, although this hypothesis has not been
verified. The fission-track age for UR203 has been recalculated as 3.4 = 0.5 Ma.

Keywords: Hikita Formation, Urizure hill, fission-track age, U-Pb age, Pliocene.
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Fig. 1.  Geology around the Urizure hill and location of the outcrop (Loc. 1). Geological map = 1 : 200,000
Mito, Second Edition (Yoshioka et al., 2001); Geographic map = 1 : 25,000 Hitachi-Ohmiya (Geospatial

Information Authority of Japan).
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Fig. 2. The Hikita Formation exposing in a quarry
(Loc. 1), Sakachi, Hitachi-Ohmiya City. Arrows
indicate the sampling points for UR203 and
UR204. Gm, Gt, St and FI mean depositional
facies codes.
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Fig. 4. Characteristics of UR203 and UR204 and refractive index mode.
cummingtonite; Hb = hornblende; Opx = orthopyroxene; Qz = quartz; [ ] = minor component.
%4 UR203 - UR204 OB & BTN, Cpx = BRER ; Cum = AV VA Ho = ZEANA ;

Opx = {7A1ER ; Qz = AR ; [] = MERSD .
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Table 1. Fission-track ages for zircons of UR203. See Table 2 for individual ages of zircon grains.
g£1x%k UR2030YILAY - 74vayhZvIERAERR BELORFOERIFE 2RICTRESNTWS,

Number Spontaneous Induced Dosimeter
Age group of grain ps [Ns] pi [Ni] pd [Nd] r P(x%) U Agetlo
(1/cm?) (10%cm’) (10%/cm®) (%) (ppm) (Ma)
All grains 88 1.02x10°  [720] 3.95 [2785] 13.08 [3923] 0.284 0 290 132+0.6
Group A 3 6.04 % 10° [145] 3.08 [74] 13.08 [3923] -0.955 4 220 99.4+ 143
Group B 9 3.71x10°  [193] 3.96 [206] 13.08 [3923] 0.977 99 290 47.7+49
Group C 27 9.48 x 10° [202] 3.37 [717] 13.08 [3923] 0.853 99 240 144+12
Group D 32 5.84 % 10° [171] 4.78 [1401] 13.08 [3923] 0.955 99 350 6.2+0.5
Group E 17 732x10* [9] 3.15 [387] 13.08 [3923] 0.704 98 230 12406

(1) p and N are density and total number of fission tracks counted, respectively.
(2) All analyses by internal detector method using ED2.

(3) P() is the upper 7’ tail probability corresponding to the observed j’-statistics.

(4) Age calculated using dosimeter glass NIST-SRM612 and T = 391+4 (Danhara and Iwano, 2009).

(5) r is correlation coefficient between ps and pi.
(6) U is uranium content.
(7) the total decay rate for **U: A, = 1.55125 x 10"/ yr.
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Relationship between
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4.65 5.04

FT age (Ma) U-Pb age (Ma) U-Pb and FT age
238U-
No. average Error1c  206Pb Error 20 LIJ:-Ir;b L'J:NIF'-’_b LTEb
age (Ma)

35 A 250.70 * 112.25 239.02 + 3.93 O
75 A 98.13 + 2215 1138 + 1.45 O
80 A 76.26 + 16.04 609 =+ 1.15 O
88 B 51.98 + 10.49 +
18 B 50.94 =+ 17.50 15.86 + 0.32 O
25 B 50.94 + 15.05 251.03 * 6.52 O
27 B 50.94 + 41.60 1296 + 0.33 O
46 B 50.00 * 9.71 +
34 B 4248 + 18.21 1152 + 0.19 O
87 B 4111 + 11.08 +
83 B 40.78 = 19.36 +
5 B 29.16 + 18.28 1323 + 0.13 (@]
39 Cc 27.84 * 1414 26.58 + 0.43 (e]
8 C 2552 + 31.26 +
63 C 2652 + 22.11 154 + 0.19 (@]
32 C 2269 + 9.65 16.11 + 0.26 O
41 C 2269 + 13.64 +
14 C 2042 + 9.87 +
10 C 18.73 * 6.61 65.74 + 1.32 O
58 C 18.03 * 8.57 +
28 C 17.03 * 13.90 486 + 0.12 (o]
73 C 17.03 + 3.60 128 + 0.16 O
67 C 16.32 + 3.92 6.9 + 0.09 (e}
47 C 1532 + 10.09 +
71 C 14.60 + 4.43 13.2 + 0.17 (o]
50 C 1344 + 6.76 179 + 0.56 O
48 C 1277 + 477 +
38 C 1249 + 421 1268 + 0.21 (o]
52 C 1246 + 4.40 15.7 + 0.49 O
72 C 1217 + 6.06 105 + 0.13 (e]
62 C 11.79 + 535 142 + 0.18 (o]
60 C 11.05 + 4.31 11.0 + 0.34 O
57 C 1057 + 475 +
79 C 10.52 + 4.37 9.2 + 0.17 (o]
49 C 1048 + 4.07 1264 + 0.40 (e}
21 C 10.22 + 11.20 +
37 C 1022 + 11.20 19.95 + 0.32 (e]
43 C 9.89 =+ 442 +
24 D 9.58 + 6.03 18.57 + 0.47 O
40 D 929 =+ 7.14 15.84 + 0.26 O
65 D 8.07 + 251 +
45 D 7.86 * 1.89 +
81 D 7.57 + 4.06 58 = 0.1 O
82 D 743 + 2.82 6.2 + 0.12 (@]
55 D 742 + 151 6.5 + 0.20 (e}
13 D 7.30 * 552 *
42 D 7.16 + 2.89 7.78 + 0.11 (@]
15 D 6.89 * 2.12 +
36 D 6.39 * 6.78 7.83 + 0.13 (@]
22 D 5.90 =+ 2.08 794 + 020 (e}
6 D 5.68 + 5.99 10.03 + 0.10 O
51 D 5.38 + 4.00 +

D + +

D

D

D

D

Table 2. Fission-track and U-Pb ages for zircon
grains in UR203. Hatched grains are used
for the recalculation in Table 3. * means
Group E grains without U-Pb ages.
JIAVKRFEDOT v 23y Iy IRY
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1) FT 4% = U-Pb £ K T DIERAER & B ¥ 3
DT, ThzdivHIZERET 5. No. 24, 40, 81, 82,
55, 42, 36, 6, 31, 4 D 11 B ZDXRT, Il
ATD 7 V=71 LR L il s, 2) FT
A< U-Ph ER D 21 K%, REREHD L CIEY
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Table 3. Recalculated fission-track age for zircons of UR203.
3% UR2030YIILIAY - T7axvyayv kv ERBEHEER.

Number  Spontaneous Induced Dosimeter
Sample of grain ps [Ns] pi [Ni] pd [Nd] r P() U Agetlo
(1/cm?) (10%cm?) (10%/cm?) (%) (ppm) (Ma)
UR203 31 226 x 10° [60] 3.38 [897] 13.08 [3923] 0.592 60 240 3.4+0.5

(1) p and N are density and total number of fission tracks counted, respectively.

(2) All analyses by internal detector method using ED2.

(3) P(x?) is the upper % tail probability corresponding to the observed y’-statistics.

(4) Age calculated using dosimeter glass NIST-SRM612 and €= 391+4 (Danhara and Iwano, 2009).

(5) ris correlation coefficient between ps and pi.
(6) U is uranium content.
(7) the total decay rate for **U: A, = 1.55125 x 10"/ yr.
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