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Stratigraphy and age of sediment cores from the Ubuka Basin in Abu monogenic volcanoes,
western Honshu, Japan
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Abstract

In the Abu monogenic volcanoes, lava flows/domes and the scoria cones are scattered at about 400 km’, and
started activities from about 2 Ma. The Ubuka basin is surrounded by Gongenyama (ca. 0.31 Ma) on the south
side, Takamureyama (ca. 0.18 Ma) on the north side, Nishidai and Higashidai (ca. 0.04 Ma) on the east side, and
Horikoshi lava from Nabeyama scoria cone (-0.08 Ma) on the west side. Buried sediments cover a long range from
the last glacial to the postglacial, but tephra such as Kikai-Akahoya (K-Ah) has not been detected. Many buried
trees (5130-3676 cal BP) are occurred in the depth of 50 to 60 cm. In this study, to reveal the burial process of the
basin, and estimate an eruption age of Nabeyama scoria cone, a total of 10 sediment cores (up to 710 cm in depth)
were collected from eight sites in the basin. The facies observation, X-ray imaging, digital color measurement,
initial magnetic susceptibility measurement measurement, mud content measurement, major-element compositional
analysis of volcanic glass, and AMS "“C dating were performed. The sediment cores are gradually changed from
the lowest silt and clay layer to the top of the peaty layers. A peaty layer (up to a depth of 180 cm) was found at
only one site, and a bubble-wall type volcanic glass that could be correlated with the K-Ah tephra was detected. In
the other seven sites, K-Ah could not be found and it is considered that there was sedimentation hiatus before and
after K-Ah.
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Fig. 1. Location maps. (A) Satellite imagery of Kyushu Island and western end of Honshu Island issued by Google Map©
showing locality of the Ubuka basin. Closed triangles and circles indicate active volcano
and major city, respectively. (B) GSI Maps (Chiri-in-Chizu) of the Ubuka basin and its surroundings published by the
Geospatial Information Authority of Japan (GSI). Solid circles with letters indicate the location of coring sites.
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Fig. 2. Simplified columnar sections of the sediment cores from the Ubuka basin. Localities of sampling sites are shown in Fig.
1B. Sites ¢ and d are omitted, and the composite columnar section of cores g-1 to -3 and h is represented by g*. The depth is
based on the altitude of Site g, and approximate elevation data were obtained from the GSI Maps “Chiri-in-Chizu”.
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10,765 + 35 BP. #/¥63 cmT4490 + 25 BP, Hifig?D3%H I 7 (g-3) TIXEEEI0 cm™T2260 = 20 BP, %
J£168 cmT4670 = 25 BPAH 5 4172 (Fig. 2)o €N ENOHKIEJELE HF JLE 1X4741 cal BP. 5519 cal BP.
15,706 cal BP, 14,292 cal BP, 12,737 cal BP, 5170 cal BP. 2233 cal BP. 5396 cal BPCT& % (Table 1)o
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Table 1 AMS radiocarbon dates of sediment cores from Ubuka basin in Abu monogenic volcanoes

Calibrated years range in Median

Site code* .
Depth fi 3Bc#xx Conventional — Lab cod
(with Core (:f (rorr:) Material** g g 136 BP (IZ :g e) cal BP (probability % in  probability
No)  ‘Surlacele (2%e) age(BE) i 20) (cal BP)
4628 - 4632 (0.3)
- 9
a 100 Wood (2) -30.1 4210+ 25 221362 1ot-4617 (045 4741

4694 - 4759 (50.1)
4798 - 4846 (34.6)
5330 - 5379 (17.0)
e 100 Wood (2) -30.6 4745 + 25 221361 5454 - 5493 (21.0) 5519
5498 - 5581 (61.9)
4994 - 4999 (0.5)

2 -30. 90 +
f 63 Wood (2) 30.6 4490 £ 25 221363 5041 - 5293 (99.5) 5170
Plant
£ 120 -25.8 10,765 £ 35 221909 12,710 - 12,758 (100) 12,737
fragment (3)
Plant 14,103 - 14,500 (81.2)
£ 175 -23.1 12,325 + 40 221910 14,292
fragment (3) 14,702 - 14,813 (18.8)
: Plant
f 225 = -21.2 13,100 + 45 221911 15,545 - 15,869 (100) 15,706
fragment (3)
2157 - 2241 (54.7)
-3 90 Wood (1 -28.9 2260 £ 20 221359 2238
& Lt 2300 - 2343 (45.3)
5320 - 5426 (75.0
g-3 168 Wood (1) -28.2 4670 + 25 221360 ( ) 5396

5431 - 5467 (25.0)
* See Fig. 1 (b), **AAA-treatment at (1) OUS (2) FM (3) IAAA, *** Measured by AMS
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Fig. 3. Analysis results of sediment cores from 50 cm to 200 cm in depth at Site f. P: Photograph of core sample, X: X-ray image,
L*, a*, b* digital color measurement, IMS: Initial magnetic susceptibility, WBD: Wet bulk density, MC: Mud content. Peaks
in various parameters, especially initial magnetic susceptibility appear clearly for K-Ah.

Table 2 EDS-EPMA results (major-element compositions in 100% normalized) of glass shards from a depth of 85 cm at Site f in

Ubuka basin

Si0, TiO, ALO; FeO" MnO MgO CaO Na,O KO Total™® N
Loc. f (typel) Ave. 7295 0.62 13.21 2.83 0.15 0.57 2.36 455 2.77 95.84 4
85 cm lo 0.10 0.07 0.08 0.04 0.04 0.04 0.04 0.10 0.04 0.25
Loc. f (type2) Ave.  74.16 0.54 12.75 2.52 0.07 0.45 2.03 4.53 2.94 96.56 22
85 cm lo 0.18 0.07 0.07 0.12 0.05 0.05 0.07 0.07 0.07 0.97
K-Ah (Typel)'  Ave.  72.85 0.55 13.18 2.89 0.12 0.58 2.45 4.50 2.87 94.45 6
K-Ah (Type2)!  Ave. 74.13 0.54 12.82 2.53 0.08 0.46 2.04 443 2.98 95.10 22
AT* Ave. 77.52 0.17 12.16 1.27 0.04 0.12 1.16 4.06 3.50 92.75 22
Lipari obsidian ~ Ave.  74.65 0.07 13.02 1.57 0.06 0.02 0.79 4.37 5.46 99.15 35
(ID3506)"? lo 0.17 0.05 0.08 0.10 0.06 0.04 0.06 0.06 0.07 0.78

*#1 Torii, M. (unpublished data), *2 Provided by Kuehn et a/. (2011), *3 Total iron oxide as FeO, ¥4 Calculated from raw chemical data.

47



M. Oshita et al./ The Nagoya University Chronological Research 7, 43-49 (2023)

Fig. 4. Microphotograph of volcanic ash from a depth of 85 cm at Site f.
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