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SEDIMENTARY PROCESSES IN OGATA COAST, NIIGATA PREFECTURE,
CENTRAL JAPAN WITH SPECIAL REFERENCE TO THE CONSTITUENT
POPULATIONS OF SEDIMENTS

By Toru SHIRAI

Synopsis

Although analysis of size-frequency distributions of the sediments by the techni-
que of partitioning size distributions has provided much information regarding the
sedimentary process characteristics of depositional environments, few detailed studies
have been done on the suaqueous beach. The aim of this study was characterize the
sediments in a barred coast by conducting a detailed anslysis of the size-frequency
curves using the graphical dissection technique to develop field-based models for
coastal sedimentary processes.

Depositional patterns of the constituent populations of bottom sediments are
summarized as follows. The mean size of the dominant pdpulation of each sediment de-
creased seaward in a stepwise manner at the beach face, the landward slope of the bar,
and the offshore zone. The proportion of the dominant population increased seaward
as alternate increases and decreases in the nearshore zone, and exibited nearly un-
changed large values in the offshore zone. The depositional patterns suggest that
the seaward changes of the bottom sediment occur as repeating decreases of coarser
population which are inversely proportional to increases of adjacent finer population.
These characteristics are related to the generation mechanism of bar system.
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Fig. 3 Profiles across the longshore crescentic bar.
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Fig. 6

tioning from the curve.

Cummulative probability curve and constituent subpopulations derived by parti-

Circles are the cumulative plots constructed from the par-
titioned constituent subpopulations (Beach sediments).
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Table 1 Mean diameter, standard deviation and proportion of the constituent population in each
partitioned curve (Examples in each type of dune sand)

Typeof Sample _ Populationp-p Populationp_y = _Populationp-g _Populationp—g PoDulationn_K-
sand No. (%) Mds 05 (%) Mds o 1(%) Mds o (%) Mds o (%) Mds oy
1 % 0.8 —0.20 0.26 34 0.78 0.32 53 1.52 0.29 11 2.32 0.35 0.5 3.45 0.36
2 89 4 —0.40 0.22 49 0.61 0.37 39 144 035 6 230 028 2 312 0.62
3 B 12 —0.42 0.26 48 0.45 0.44 30 1.48 0.34 7 2.33 046 1  3.65 0.29
1 56 2 —0.40 0.30 47 0.44 0.29 38 1.16 0.30 13 2.00 0.5 1  3.76 0.2
5 93 30 —0.46 026 43 0.30 0.5 22 148 0.32 4 2.31 0.36 0.4 3.74 0.5
6 44 41 —06 0.16 57 0.30 0.35 2 1.3 0.2 :
1(%) : Proportion.
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Fig. 8 Combination of the constituent

populations of Recent dune sand.
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Table 2 Summary of Subpopulation (Recent dune Sand)

Subpopulations Avg. Md, Avg.os Avg. Proportion (%)
Typel Type2 Type3

Pp-a —2.38 0.22 2.7
Po-3 —1.33 0.25 1.6
Pp-c —0.55 0.26 6.8
Po-p —0.28 0.29 1.4 4.7 8.3
Pp-& 0.14 0.40 1.1
Pp-F 0.65 0.33 27.1 45,2 39.7
Pp-¢ 1.07 0.36
Pp-r 1.57 0.33 57.0 40.3 38.5
Pp-i 2.33 0.32 12.9 7.7 9.4
Pp_y 2.95 0.35 1.9 2.2 1.3
Pp—k 3.65 0.37 0.8 1.4 1.3

Avg. . Average.
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Table 3 Median diameter, standard deviation and proportions of the subpopulations in each parti-
tioned curve (Examples in each environment of beach).
it:imﬂ' izmple Population Population Population Population Population
o, (B Mb oo £(%) Mdy o £B) My o (%) Mds o £(%) M
file A
Shore 2 16 =207 0.24 60 -1.18 032 21 -0.66 0.19 0.7 0.03 0.29
face
Trough 5 31 —0.63 0.26 49 0.11 0.39 12 1.11 0.41 5 1.9 0.31 2 2.62 0.2
Top of 7 0.3 008 049 15 0.88 0.23 74 1.59 0.3 1 2.57 0.20
bar
Slope 8 0.6 0.32 0.4 13 0.9 0.2¢ 63 1.82 0.33 23 265 0.2 0.4 3.67 0.26
of bar
Foot of 9 0.3 -0.33 047 1 0.84 0.27 5 1.57 020 34 216 0.29 59 2,74 0.19
bar
0ff- 15 0.2 037 03 04 1.52 0.51 8 2.31 0.28 8  2.80 0.18 3 359 0.10
shore
£(%) * Proportion.
4
3- . ) * o L] 3 B * . . . .
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Fig. 9 Combination of the constituent populations of beach sediment.
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Table 4 Summary of Subpopulation’s S
Distributions Statistics (Beach 23 e el 1%
Sediment) € /] TN
: g c28 i/ {602

Subpopulations Avg. Mdy Avg.o £8 I :

Pa —2.70 0.31 32 | / duly.251972 1 2
Ps —1.9 0.28 5 827 Profile A 405
Pe —1.19 0.28 s St ,’" ———':::ulation §
Pp —0.62 0.24 = g6f ! Profile 8 {20*
Pe 0.12 0.41 /2 Mdo ]

Pr 1.03 0.35 i 27 —eeeme Population

Ps 1.81 0.27 25 o~ o 0
Pn 2.26 0.27 ‘ Distance from shoreline m

P: 2.73 0.19

Py 3.63 0.13 Fig. 10 Seaward changes of Mdy and

Avg. . Average. proportion of the dominant con-
stituent populations of the
beach sediments.
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Fig. 11 Seaward changes of proportions
of the dominant constituent
populations of the sediments.
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