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Depositional processes of Pliocene Souri tephra bed, central Japan
Katsuhiro Nakayama*, Aki Masumoto** and Mitsuya Hosoyama***

Abstract

The Pliocene Souri tephra bed is a widespread marker-bed, distributed more than 40 km in central Japan. The
Souri tephra bed shows a change in volcaniclastic facies in distal areas. Six sedimentary facies are recognized,
indicating pyroclastic fall, and reworked (mudflow, flood flow, channel fill, swamp or backswamp, and lacustrine
or pond) deposits. In underlying, interlying and overlying non-volcaniclastic beds, four sedimentary facies are
recognized, showing a fluvio (-lacustrine) depositional system on an alluvial plain. According to the successions
of volcaniclastic sedimentary facies, deposition of the Souri tephra bed can be divided into stages I to VI. Each
depositional stage relates to volcanic activity. Stage I is the first eruption, during which northern part of the
study area was covered with fallout volcanic dust. The second eruption stage of stage II involved fallout ash dis-
tributed over all the study area. The fallout ash during stage II is characterized by the dominant accretionary
lapilli. Mudflow stage in stage III is charaterized by the first appearance of pumice clasts more than 1 cm in di-
ameter. Mudflow may be related to an explosive eruption just after stage 1I. The deposits during stage IV are re-
worked by a normal fluvial system. The third eruption during stage V supplies fallout fine ash. Final reworking
occurred during stage VI. Situation of the source volcano of this tephra is inferred to be north of the study area.
Volcanic successions from stage I to II could indicate the gravitational collapse of a plinian eruption column.
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Fig. 1. Index map of the study area. Loc.1 to Loc.18 in-
dicate the locality points of the outcrops described in
Fig. 2. Dotted area shows the distribution of the Tokai
Group. Thick line is the distribution of the Souri tephra
bed (distributions after Nakayama, 1994) .
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Table 1. Locality of described log sections.
Locality Locality Local volcanic Locality point Primary
number ash name reference reference
Loc.l  Kamisue in Komaki City Shinooka VA* BbS5 (Nakayama, 1994/ 87p) KRG** (1971)
Loc2  Tokadai in Komaki City Shinooka VA Bb6 (Nakayama, 1994/ 87p) KRG (1971)
Loc.3 Tokaidai in Komaki City Shinooka VA Bb7 (Nakayama, 1994/ 87p) KRG (1971)
Loc.4 Takane in Komaki City Shinooka VA Cc2 (Nakayama, 1994/ 87p) KRG (1971)
Loc.5  Kikkon in Nagoya City Nagahazama VA west of Abl (Nakayama, 1994/ 91p) Nakayama (1994)
Loc.6 Ueda in Nagoya City Nagakute I & II VA North of S05, SO7 (Nakayama& Furusawa, 1989) Mori (1971)
Loc.7 Kannokura in Nagoya City Nagakute I & 11 VA 806, SO8 (Nakayama & Furusawa, 1989) Mori (1971)
Loc8  Kitazaki in Ohbu City Morioka VA A-19 (Hosoyama, 1995) Hosoyama (1995)
Loc.9  Morioka in Ohbu City Morioka VA 0O-51 (Hosoyama, 1995) Hosoyama (1995)
Loc.10  Souri in Chita City Souri VA North of f-6 (Yoshida & Ozaki, 1986) Itoigawa (1971)
Loc.11 Nagaura in Chita City Souri VA West of e-7 (Yoshida & Ozaki, 1986) Itoigawa (1971)
Loc.12  Souri in Chita City Souri VA d-49 (Y oshida & Ozaki, 1986) Itoigawa (1971)
Loc.13  Fukuzumi in Agui-cho Souri VA g-16 (Yoshida & Ozaki, 1986) Yoshida & Ozaki (1986)
Loc.14 Ishizuka in Higashiura-cho Souri VA h-5 (Yoshida & Ozaki, 1986) Yoshida & Ozaki (1986)
Loc.15 Yadaka in Agui-cho Souri VA d-31 (Yoshida & Ozaki, 1986) Yoshida & Ozaki (1986)
Loc.16 Maeyama in Tokoname City  Souri VA East of b-53 (Yoshida & Ozaki, 1986) Yoshida & Ozaki (1986)
Loc.17 Itayama in Handa City Souri VA West of c-13 (Yoshida & Ozaki, 1986) Y oshida & Ozaki (1986)
Loc.18  Tsuchiiyama in Handa City Souri VA d-11 (Yoshida & Ozaki, 1986) Yoshida & Ozaki (1986)
VA*: volcani ash, KRG**: Komaki Research Group
Table 2. Sedimentary facies and their distribution on the Souri tephra bed.
Facies Lithofacies Sedimentary Basal contact ~ Distribution Interpretation
code structures (Locality no.)
[ Volcaniclastic ]
A Well sorted ash Grading, massive Mantle bedding 1 - 16, 18 Fallout
B Poorly sorted Massive, dish structure Plane, loaded 1-4 Mudflow
ash or lappilli-ash water escape pipes (slightly eroded) (hyperconcentrated
flood flow)
C  Tuffaceous sand Trough and planar cross bedding  Erosive 17 Channel fill
D Coarse to fine ash Trough cross bedding Piane 3-5,7-9,11-18 Flood flow
or tuffaceous sand ripples (partly erosive) (crevasse splay)
E Poorly sorted Roots, wood fragments (leaves) Plane 6,7,9,11-18 Swamp, backswamp
tuffaceous mud burrows, massive, ripples (vegetated floodplain)
F  Well sorted fine ash Thin horizontal lamination Plane 4,8,10,11, 16 Lacustrine
or tuffaceous mud (pond)
[Non-volcaniclastic]
G  Well sorted Trough and planar cross bedding  Erosive 1-4,8,11,18 Channel fill
sand
H Coarse to fine ash Trough cross bedding Plane 5,7,12,14,15,17  Flood flow

or tuffaceous sand

I Poorly sorted
mud

J  Lignite

ripples

Wood fragments (leaves)

roots, massive, ripples

Wood fragments
mud film

(partly erosive)

Plane 5-16,18

Plane 5

(crevasse splay)

Swamp, backswamp
(vegetated floodplain)

Lacustrine
(pond)
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Fig. 2. Graphic logs of the Souri tephra bed. Localities are given in Fig. 1 and Table 1. Characteristics of sedimen-
tary facies A to J are summarized in Table 2.
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PHOTO SCALE

Fig. 3. Outcrop photographs. 1: Mantle bedding of fallout ash at Loc. 2. 2: Dish structures of mudflow deposits at
Loc. 2. 3: Trough cross stratification of tuffaceous sand at Loc. 17. Note the pumice clasts are arrayed in stratifi-
cations. 4: Water escaping pipe at Loc. 4, 5: Facies A at Loc. 14. Note the Ila showing normal grading, accre-
tional lappili are dominant in IIb, and slightly coarser grains are arranged in the lowermost part of Ilc.
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Fig. 4. Stage unit on the Souri tephra bed.
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STAGE UNIT

(SUBSTAGE Ila, IIb, I1¢

> SOUTH

STAGE III: MUDFLOW STAGE

STAGE I: FIRST ERUPTIVE STAGE STAGE1V: FLUVIAL REWORKING STAGE
STAGE II: SECOND ERUPTIVE STAGE STAGE V: THIRD ERUPTIVE STAGE
STAGE VI: FINAL FLUVIAL REWORKING STAGE [/
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