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Geohistoric development of Debris flow at the western foot of Gozu Mits.
to the east of Niigata Plain, Japan*

Nobuyuki Takanama™ and Tamotsu Nozarr*+*

Abstract Debris flow composes the important. part of mass movement and is called

dosekiryu in Japan.

Debris flow deposits, from. the middle Pleistocene to the Recent, are widely distributed

at the western foot of the Gozu mountains

It is divided into the following seven gravel beds in ascending order; the Gozu gravel bed
and the Nakayama gravel bed (the middle Pleistocene), the Dainichigahara gravel bed
(the last interglacial stage), the Imaita gravel bed (the early Wiirm glacial stage), the
Murasugi gravel bed (the end of the Wirm glacial stage), the Tsubeta gravel bed (the
Johmon age of the Holocene) and the 1967 gravel bed (Aug. 28, 1967).

The Gozu Debris flow did not occur at the maximum Wiirm stage, and main part of the
Gozu debris flow occurred at the middle Pleistocene, that is, at the extreme upheaval stage

in the Island Arc Disturbance.

Investigation of the geohistoric development of the late Quaternary Gozu debris flow
leads to the conclusion that the most important cause of occurrence of the Gozu devris flow
is not the paleoclimatic effect but is the growth of the Gozu mountains.
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Fig. 1. Summit level map in the Sasagami Hills
and the Guzu Mits.
GM : Gozu Mt., HM : Hishigatake Mt.
AN : Anchi, DY : Deyu.
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Table 1. Geologic succession and correlation of the Quaternary deposits at Sasagami area
(after Collaborative research group for the Sasagami Hills (1980, partly modified)).

Geol. age Niigata basin Sasagami area
Terrace deposits Debris flow deposits
us]
o,
g 1967 Grv. Bed (GD VD)
o MVANAAAAAASANANA AN A VAAAAA
=)
(v
Tsubeta Grv. Bed (GD VD)
MANASNAAAANANAAAANSNAAASNAANANAN
Murasugi Grv.Bed (GD V)
= ;
. =4 . ‘ M
: 3 Maximum Wirm
o .
= 5 valley deposits
o @© @ AAAAAN A
3 " | Lower terrace )
3 deposits | Nihonmatsu F. Imaita Grv. Bed (GD ™)
PO A A A A AR A A AR AN A A A A AN A A AN A AN AN AN
W F 7| Middle terrace Dainichigahara Grv. Bed-
& @ =¥ denosi Anchi F.
b7y el eposits (GD m
g '3 AN A A AN AN AAANAN A RANAA AN A ARSI A AN AP
¢}
2 Nakayama Grv. Bed
w
Higher terrace Aganogawa F. (GD II)
A A AR AN A A AN A A
3 deposits
& Gozu Grv. Bed (CD 1)
FD-‘ ANAANANAAA, s AN v AAAAANA
Sasagami F.
Uonuma G.
®
8
& Yamadera F.
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Table 2. Description of the Gozu Debris Flow Deposits.

. ) X Weathering and ‘Thickness
Dosekiryu deposits | Type locality Topography X Remarks
’ Soil development  |(estimated volume)
1967 Grv. Bed L~3m Occurred on Aung., 28
Tsubeta Fan Fresh 6 s
(GD WD) (EXIEEy | 167
1l~5m 'Burried Johmon site
Tsubeta Grv.Bed | pupets Fan | Teubeta alluvial Fan Fresh ~
(5,000~ 3,000 yB.P.)
(GD ) (L g
Murasugi Valley - fi : : . 5~10m o e |
X alley - fills. along valleys in Yellowish brown soil Maximom Wiirm valley
Grv. Bed  (Apno River R
(GD V) Gozu Mts. C10YR 54 ) (42x107q¢y |[ incision
29% Pinus korzienses
Imaita Grv. Bed |Dainichigahara | Dissected by Maximum Wirm valley Brown soil §~10m e diwm?ixﬁaé )
) : . 30.900 = 925 3727
(e ™) Fan co:ftmued to Nihonmatsu terrace (15YR EVS N (4-3 Xl%’gf) 18,300 + 165 (IN 37289
surface ) %
Dainichigahara Dainichigahara | Dainichigahara dissected Fan, Brown soil (7.5YR¥)| 10~20m
Grv. Bed Fan continued to Anchi terrace moderately weathered 2 X 10542
(GD Im) surface gravels " 1359
Nakayama Moderately dissected surface Ye ]Iowiz.h red’ soil 10~25m Appearance of
T : (5YR%5) S
Grv. Bed Nakayama dlhstnbuted on slope of Sasagami strongly weathered (3 « 108 m’) Sasagami  Hills
(GD II) hills gravels 21%
Gozu Grv. Bed Deeply dissected surface, distributed | Red soil (25YR38) | 19~30m
Jingamine on top of Sasagami Hills
(GD I) Covered by terrace deposits along | strongly weathered ¢ 8. 5'x l'O’énf)
’ Agano River gravels 59 %
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Fig. 4. Collumunar sections of

the Gozu Gravel Bed
(GD I)at the Jingamine
(unpublished date of
Collaborative  research
group for the Sasagami
Hills) .
1: Red soil, 2 : boulder
gravel, 3: sand, 4 : silt
and clay, 5 : pebble gra-
vel, 6: alternation of
sand and silt.
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Fig. 5. Sketch showing the maximum Wirm buried -valley at the Tsubeta Fan.
GD V: Murasugi Gravel Bed, GD III: Dainichigahara Gravel -Bed, PT : peaty layer,
Sg: sand and gravel, x1:30,9004925y. B. P. (N 3727), x2: 18, 300:!:165)7;']3 P.(N 3728).
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Fig. 6. Stratigraphic succession of the Tsubeta

Gravel Bed (modified and added from
the Board of Education of Yasuda Town
(1972)).
GD VI : Tsubeta Gravel Bed, GD 1II:
red soil of the Nakayama Gravel Bed,
I : humus layer bearing the earthenware
of the later stage of the Johmon age, 2
and 3 : humus layer bearing the earthen-
ware of the middle stage of the Johmon.
age.
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Fig. 7. Restored distribution maps of the Gozu Debris Flow Deposits at each stage.

GD 1:Gozu stage GD II : Nakayama stage,
GD IV : Imaita stage GD V : Murasugi stage,

GD III : Dainichigahara stage,
GD VI : Tsubeta stage.
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* remarkable

unconformity



818 w BT -BEOR®

o 200 400m
Fig. 8. Idealized cross sections of the Gozu Debris
Flow Deposits.
(A) : Sasagami Hills, (B) : Tsubeta Fan.

TREL BT, SWEERLRT S (R, 1969 ; &
R, 1975)% LieddoC, KEPOBHEREBRERZ X vl
HWCHEEIhEENIUE, RRScEREL, MER)X
HOFFECERE LER S h, THREERET v =
Fa (B, 1969) 2 EH T, BEIJIRERS Gk,
1977) ¢z, Z ORBHIVHEE IR TS,

 C OB OLTR, AT EERRESBNET
HAH5. Lrl, BESCIIHRBEKE O EE
Wk, THRENREL, i, RELETE, YA akxE
RBEBBCHER LR, BRekBETHS L)
FRIPBO SRR,

S0 X 5 ARSI AR TR & - 1@ T
HREZER, EEWbCcoOBB LR, TELTE
% Bz eBERE R TREEN RBIWIBFEDO L & AHH

Murasugi

Sasagami Hills

Low-land

1981—12

Bl bt

2) HEUMOER & HEOEHE

ke, PHEHEDBEORELARIEMC ST 54
H OMERTEB & RH L, LATHRE & OB oW
EE LI\, ,
SERERE 7 A — 7 (1980) 13, AEEBHERINL, Zo
WY ORI B, BAECHBEILMIRITERE L DX
WEBHTH - Te EHEE L T 5 (Table 3).
BIEOHM R, NEEMHOHEL, Mido X 5
Z, AEMEBERET, chiE BEZ CORERK
BT HEEZEHEY, 100m ) g5 (Fig. 8, 9),
thboz iz, BEORHE UM, HMrbEl s OBl
ORI FHFERELETH R 2 E2R LTS,
MEOREELMOESLE 5> ThA 5b. KBEVEREE
Wibciz, KBV REBERE O THREL 112/1,000
LEDTREWERRL, »o, kEVERREORE
o, FErARLIEoXBRo—MicEik T 5 (Fig.

3). ¥7z, Fig. 9 oWUEHCO BRI LA BT

DEBEAMLIEWLOREZHAETHLS. Thbi, &
B EEIEAC I 2 ERLUMPGER © OB HT)
EIEE L R LT 5D EBRTE 5, WM Ci3f
HEEHL EOMBONTNR SN ST, BAREIE
BB ORERNTEED L2, MR, 5 b, EEHE X
E O EbAREELHETS O L ICERN A IX
R EHELDRS. D

e, WENFE. 2, NERLELIE, Kbk
1%, ERTHEEY, BROERDE DD FIORIE -
ONREDBR, HWPHLEEL DY =T 4 v FBEFT
&%, FRE—MBOBEHER TIIEFLRCEHL
TATIANTE (BiE, 1980) 0fFfEd LbhTunb,
FE—PHEITEMEEREC L BEELES Y vz L

CTwB b 0T, RRIM, HEREEET 2B ORI

Western - foot
) of Gozu Mts.

GDI

0 500 1,000

Fig. 9.. Idealized cross section of depositional surface of the Gozu Debris’Flow.
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Explanation of Plates

Plate T. 1

: Aerial photograph of the Debris flow occurred on Aug., 28, 1967 (photographed by

Niigata Prefecture) Left side is the north. Central part is the Dainichigahara Fan and

it’s right hand is the Tsubeta Fan.

2 : 1967 Gravel Bed showing reversed grading at Imaita.

3 : Tsubeta Gravel Bed at the Tsubeta Fan. Dark colored layers are the humus layer bearing

the earthenware of the Johmon age.

4 : Gozu Gravel Bed at the north side of the Agano River.
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