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Correlation of the Tephra Layers in the Middle Pleistocene Fukuchiyvama
Formation in the Northern Kinki District, West Japan

Shigehiro Katou?’, Tohru Yawmasurra?’, Tohru DANHARA 2’

Abstract

Petrographic properties of three tephra layers contained in the upper part of the Fukuchiyama
Formation distributing along the Yura River, northern Kinki District, western Japan, were
determined for the correlation with the previously known widespread tephra layers or the
tephras erupted from the Daisen Volcano in the Chugoku District. Grain and heavy mineral
compositions, morphology of volcanic glass shards, and refractive indexes of glass shards and
orthopyroxene, hornblende and cummingtonite phenocrysts, were analyzed for this purpose. As
the results, two of the tephra layers formerly named the Monobe Volcanic Ash Bed, were
correlated with the Daisen Okutsu Pumice Bed (DOP) or the hpm1 Pumice Bed (hpm1). The other
tephra is a secondary deposit that mainly includes volcanic glass shards and orthopyroxene
phenocrysts derived from the Aso-1 tephra (Aso-1). It also contains fewer glass shards and
orthopyroxene phenocrysts from the Kakuto tephra (Kkt) and tephra layers erupted from the
Daisen Volcano, respectively. From the estimated eruption ages of the DOP, hpm1 and Aso-1
tephra layers, an age of the deposition of the upper part of the Fukuchivama Formation is
considered to be from »270 to around 190 ka.

Key words : Petrographic properties, tephra correlation, Aso-1, Daisen Okutsu Pumice Bed,
Fukuchivama Formation.
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Fig.1 Localities of outcrops of the tephra layers in the
upper part of the Fukuchivama Formation in and
around Monobe Town, Ayabe City, Kyoto Prefecture
Using the 1:25,000 scale topographic maps “Ayabe”
and “Fukuchiyama” published by Geographical
Survey Institute of Japan.
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Fig.2 geologic columnar sections of tephra layers
Locations of the sections are shown in Fig. 1.
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Fig.3 Grain compositions, compositions of heavy minerals and morphology of volcanic glass shards of the analyzed tephra

samples
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Fig.4 Distributions of refractive indexes of volcanic glass
shards (n) and crystals of orthopyroxene (7), green
hornblende (n:) and cummingtonite (nz)
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Table1
those of correlative tephra layers

Petrographic characteristics of the analyzed tephra samples at Monobe Town, Ayabe City, Kyoto Prefecture, and

Tephra  Sample Grain composition (%) Heavy mineral composition (%) Refractive index (mode)
Name No. G Rf Lm Hm Ot Opx Cpx Gho Bho Cum Opgq Bt Zr Ap Opx (y) Gho (ny) Cum (ny)
1. Monobe- cho, Ayabe City, Kyoto Prefecture (Loc. 1 in Fig. 1)
Tephra-A,U  MO1 025 4 3 3 0 0 62 0 20 14 4 0 - - -
MQO2 0 42 36 21 1 0 0 67 0 17 13 4 0 - 1.668-1.681 (1.674-1.675)  1.657-1.661 (1.659)
Tephra-A,L  MO3 0 42 32 2 0 0 0 62 0 19 15 4 * - - -
MO4 0 40 38 23 * 0 0 72 0 13 9 6 0 - 1.669-1.679 (1.673-1.674)  1.657-1.662 (1.659)
1.682-1.688
Tephra-B MO5 0 46 48 7 0 0 0 61 0o 21 12 7 0 - - -
MO6 0 30 54 16 * 1 0 73 0 15 10 2 0 - 1.667-1.679 (1.673) 1.657-1.661 (1.659)
1.683-1.684
pop, u" S14 * 0 55 4 2 16 0 60 0 12 12 * 0 1.702-1.706 (1.704) 1.670-1.679 (1673-1.674)  1.658-1.662 (1.659)
1.686-1.688
DOP, m S15 0 * 52 46 3 5 0 59 * 8 24 5 0 1.702-1.707 (1.704) 1.671-1.679 (1.673), 1.690  1.658-1.662 (1.660)
DOP, M S16 0 2 5 43 1 3 0 69 0 6 21 2 0 1.702-1.707 (1.705) 1.670-1.679 (1.673), 1.684  1.657-1.662 (1.660)
DOP, LY S17 0 * 58 38 4 20 0 58 0 7 8 8 0 1.702-1.706 (1.704) 1.669-1.681 (1.672-1.673)  1.657-1.662 (1.660)
1.684-1.686
pop, L" S18 0 0 58 40 3 26 * 5 * 4 115 0 1.702-1.707 (1.705) 1.669-1.679 (1.674) 1.657-1.662 (1.660)
1.682-1.684
DOP, L S19 0 0 66 29 6 12 0 55 0 2 239 0 1.702-1.707 (1.705) 1.669-1.679 (1.673-1.674)  1.657-1.662 (1.659)
1.683-1.684
hpm1, U" 02 0 057 3 6 0 0 75 0 9 13 3 0 - 1.669-1.678 (1672-1.675)  1.658-1.661 (1.659)
1.681-1.683
hpm1, M" 03 0 05 46 1 0 0 8 0 9 2 2 0 - 1.670-1.679 (1673), 1.684  1.657-1.661 (1.659)
hpmt, L" 04 0 2 47 5 2 2 0 8 0 2 12 1 0 1.701-1.705 (1.704) 1.671-1.678 (1.673-1.675)  1.657-1.662 (1.659-1.661)
1.681-1.687

DMP? Lm > Hm >>Rf, Ot Gho > Opg >> Cum, Opx > Bt
('no occurrence of Opx at the lowest part)
pMpY Gho > cum (Bt, Opx)

1.699-1.708 (1.703-1.707)  1.668-1.680 (1.670-1.674)
(1.674-1.676; upper part)

1.670-1.676 (1.673)

1.657-1.664 (1.657-1.662)
(1.661-1.663; upermost part)
1.656-1.664 (1.659)

Gl: volcanic glass shards, Rf: rock fragments, Lm: light minerals, Hm: heavy minerals, Ot: other grains. Opx: orthopyroxene, Cpx: clinopyroxene, Gho: green
hornblende, Bho: brown hornblende, Cum: cummingtonite, Opqg: opaque minerals, Bt: biotite, Zr: zircon, Ap: apatite, Ep: epidote. Values of compositions are
expressed rounding off the fractions to an integral number. * < 1% References are after 1) Katoh et al. (2004), 2) Furusawa and Umeda (2002b), and 3)

Machida and Arai (2003).
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Table2 Petrographic characteristics of the analyzed tephra samples at Obata Town, Ayabe City, Kyoto Prefecture, and those

of correlative tephra layers

Sample Grain composition (%) Heavy mineral composition (%)

Tephra Name

Glass shape type Refractive index (mode)

No. Gl Rf Lm Hm Ot Opx Cpx Gho Bho Cum Opg Bt Zr Ap Ep H c T 0 Glass (n) Opx (y) Gho (n,)

2. Obata- cho, Ayabe City, Kyoto Prefecture (Loc. 2 in Fig. 1)
Tephra-C OB1 1M1 471 12 245 * 16 9 030 0 0 42 38 6 14 1.498-1.505 (1.501) 1.704-1.706

very few quartz brown shardsrich ~ 1.518-1.521 (1.519-1.520) 1.711-1.714 (1.713)

0B2 927 47 14 3 26 4 28 8 * 34 * 0 * 0 33 37 16 14 1.499-1.502 (1.500-1.501) 1.703-1.709 (1.705)

very few quartz brown shardsrich  1.518-1.520 (1.519) 1.711-1.715 (1.712-1.713)
Aso-1(D)" Opx, Cpx pm, ob 1511-1.521 1.710-1.715
Aso-1(C)" Opx, Cpx pm 1.506-1.512 1.710-1.715
Aso-1(B)" (Opx, Cpx) pm, ob 1518-1.522 1.711-1.715
Aso-1(A)" Opx, Cpx SCO-pm - 1.711-1.715
Aso-1? + o+ + + ++ + 1.516-1.528 (1.518-1.523)
BT-61" 00 0 * *- 49 9 9 - - 23 010 0 48 38 14  *1518-1522(1.519-1.521) -
Kkt" no quartz Opx, Cpx (Gho) bw (pm) 1.500-1.502 1.718-1.725

£ w pale brown shards
BT-70" 9 * 1 0- 9 03 - 28631 00 0 8 13 3  *1500-1503(1501-1.502)
no quartz £ w pale brown shards
K1-171% 9% - 2 * - 6418 8 - 4 2 04 0 77 18 5  01501-1.503(1.502)
no quartz

Ata-Th" very few quartz Gho, Opx, (B) bw, pm 1.498-1.500 1.714-1.718 1.670-1.674
BT-58° 9% * 4 1 - 11 35 - 16 10 01 0 64 29 7 0 1.497-1.502 (1.500-1.501) -

very few quartz

Gl: volcanic glass shards, Rf: rock fragments, Lm: light minerals, Hm: heavy minerals, Ot: other grains. Opx: orthopyroxene, Cpx: clinopyroxene, Gho: green hornblende, Bho:
brown hornblende, Cum: cummingtonite, Opa: opaque minerals, Bt: biotite, Zr: zircon, Ap: apatite, Ep: epidote. Glass shard morphology follows Yoshikawa (1976) and is divided
into H type, C type, T type and others. Values of compositions are expressed rounding off the fractions to an integral number. * < 1%; ++ abundant, + common, - not
identified and unmeasured. References are after 1) Machida and Arai (2003), 2) Yoshikawa and Inouchi (1993), 3) Yoshikawa and Inouchi (1991), and 4) Yoshikawa et al.
(2000). Glass shard morphology after Machida and Arai (2003) is as follows: pm: pumiceous shards, bw: babble-wall type shards, sco—pm: scoria pumiceous shards, ob:

obsidian glass shards
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