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Shuichi ToKUHASHI, Yoshiro ISHIHARA and Yuichiro MivATA (1999) Sedimentological and mathe-
matical analysis of the Neogene turbidite succession along the Gomoto River through the Western
oil belt in the Niigata Neogene sedimentary basin, central Japan. Bull. Geol. Surv. Japan, vol. 50 (1),
p. 27-48, 12 figs., 1 table.

Abstract: Sedimentological and mathematical analysis of the turbidite succession along the
Gomoto River through the Western Oil Belt in the Niigata Neogene Backarc Basin revealed the
following results :

1) The frequent intercalation of CCC-turbidite sandstones (Walker, 1992) as well as debris flow
deposits in the succession and the stable paleocurrent direction from south to north measured from
the foreset laminae of the current climbing ripples strongly suggest that the turbidites in the
succession were deposited as overbank deposits along the main channel which stretched from the
south to the study area in the basin.

2) The periodicity of the cyclic variation recognized in the number and total thickness of the
turbidite sandstone beds intercalated in the specific thickness of the hemipelagic mudstone, i. e. 100,

000 and more years, may reflect the Milankovitch cycles.
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Table 1 Stratigraphy in the Western and Central
QOil Belt. Modified from Agyingi and Toku-
hashi (1995).
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Index map. A : The location of Niigata Sedimentary Basin, B: Geological sketch map of the Western and
Central Qil Belt, C: The location of the study section along the Gomoto River. Td: Teradomari Formation,
Sy : Shiiya Formation, Hm: Hamatsuda Alternation Member, In: Inagawa Sandstone Member, Ny: Ni-
shiyama Formation.
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Route map of the study section along the Gomoto River. DFD : Debris Flow Deposits. Japanese in parenthéses
means the alias named for each key tuff and debris flow deposits (DFD) in the field work. 1: Sandstone-
dominated alternation, 2 : Mudstone-dominated alternation, 3: Key tuff, 4: Debris flow deposits (DFD), 5:
Slumped deposits, 6 : Unobserved part by the cover of surface soils, 7: Unobsered part by the concrete cover,
8: River bed with concrete pavements, 9: Major fault, 10 : Minor fault.
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VABED S FHAm (HAREAE) 2Eie, C. Zone VO “URTFR” HTOBHE. “YFA” OFEERCL->T, Z
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Outcrops along the study section of the Gomoto River. A. An outlook view of the study section along the
Gomoto River (1). Viewing downstream toward Japan Sea from Zone I area. B. An outlook view of the study
section (2). Viewing downstream toward Japan Sea from Zone V area. C. An outcrop near big mud-clast
“Maigoishi” horizon. Only the upper surface of the turbidite sandstone including “Maigoishi” intrudes upward
just above the “Maigoishi”. The length of the pickel is about 60 cm. D. The close view of the “Maigoishi”.
Due to the earlier lithification of the big mudclast “Maigoishi” than the surrounding turbidite sandstone, the
bedding surface of the turbidite sandstone which includes the “Maigoishi” intruded upward just above it. E.
An outcrop of the sandstone-dominated alternation in the Zone II. F. Small channelized turbidite sandstone
in the Zone II.
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Fig.5 Sedimentary structures in turbidite sandstone beds.

A. Bouma sequence observed in a relatively thick sandstone bed. B. Close view of the upper part of the
sandstone bed in A. C. Mud clast in the upper part of a relatively thick sandstone bed. D. Scour-and-fill
structures observed at the base of turbidite sandstone beds. E. Current climbing ripple lamination in a
relatively thin sandstone bed. F. Convolute lamination in a relatively thin sandstone bed.
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Efatyes (DED: Debris Flow Deposits) DEELR,

A. A5 THBYOERERT Zone VO DFD 12, B. &&BIBAOER %R T Zone VO DFD12, C. Zone
VO E&RBEERE. D. DFD 8 DER. b EhlIeER (BE) EKOBWRENE L SHERATICHIES 5.
E. DFD 4 @R, F. DFD 4 HieER L TBUES 2 B8 WE LIBEDEB 2R - 72  $ X L 1B RO
ELREWS D SWERATCHRIET 5.

Occurrence of the Debris Flow Deposits.

A. DFD 12 in the Zone IV. The DFD is characterized by slumped deposits. B. DFD 12 deposits in the Zone V.
The deposits is characterized by normal debris flow deposits. The DFD 12 occurrs 2 times, i. e. both in the Zone
IV and Zone V owing to the fault between these two Zones. C. Debris Flow Deposits in the Zone V. D. The
occurrence of the DFD 4. Frangmented mud clasts are scattering in the poorly-sorted muddy sandstones to
sandy mudstones. E. The occurrence of DFD 4. F. Close up view of DFD 4. Contorted fragments of stratified
sediments are scattering in the poorly-sorted muddy sandstones to sandy mudstones.
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Fig.7 Columnar sections of key tuff markers.

1. hemipelagic mudstone, 2. turbidite sandstone, 3. turbidite mudstone, 4. white- to gray-coloured finer-grained
tuff, 5. scoria grains and scoria tuff, 6. pumice grains and pumice tuff, 7. pumiceous white- to gray-coloured
finer-grained tuff, 8. coarser-grained sandstone with granules, 9. sandy pumice tuff with granules, 10. pumice
balls, 11. mudstone clasts, 12. sedimentary structures (current climbing ripple lamination and convolute
lamination), 13. sedimentary structures (dish structure and parallel lamination). cl.: clay size, s.: silt size, vf.:
very-fine-sand size, {.: fine-sand size, m.: medium-sand size, c.: coarse-sand size, vc.: very-coarse-sand
size, sd : sandstone, sdy : sandy, tuffa.: tuffaceous, pu.: pumice,pumic.: pumiceous, gla.: glassy, L. light, d.:
dark, wh.: white.
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Fig.8 Photograph of main key tuffs.

A. Gsr tuff bed, B. Gkd tuff beds composed of Gkd-1 and Gkd-2 tuff beds, C. Fms tuff beds composed of Fms-
1, Fms-2 and Fms-3 tuff beds. D. Zc tuff bed, E. Osm tuff beds composed of Osm-1 and Osm-2 tuff beds, F.
Gms tuff beds formed of Gms-1 and Gms-2 tuff beds, G. Km-1 tuff bed, H. Gtp-5 tuff bed, the uppermost tuff
bed of the Gtp tuff beds. Many dish structures are observed in the bed.
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Fig.9

Time series variation of paleaocurrent sense measured from the maximum slope direction of the foreset

laminaes of the current climbing ripples in individual turbidite sandstone beds.
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Fig.10 Time series variation of the thickness of each turbidite sandstone bed (A), and time series variation of the
number and total thickness of turbidite sandstone beds intercalated in a fixed thickness of hemipelagic
mudstone (B). The horizons of indibidual tuff markers are shown in the right side.
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Fig. 11 The relationship among the time series variations of the thickness of turbidite mudstone beds (A), the thickness
of the debris flow deposits (B), the paleocurrent directions (C), and the number and total thickness of turbidite
sandstone beds in a specific thickness of the hemipelagic mudstone (D).
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stone-dominated alternation, C. debris flow
deposits, D. Key tuff bed.
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