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SIZE AND MINERAL COMPOSITION OF BEACH GRAVELS IN THE WEST COASTS
OF NIIGATA PREFECTURE, CENTRAL JAPAN, AND ESTIMATION OF
LONGSHORE SEDIMENT TRANSPORT RATE BY TRACING GRAVEL COMPOSITION

By Toru SHIRAI and Takao Y AMASHITA

Synopsis

Size and mineral composition of beach gravels in the west coasts in Niigata Prefec-
ture, Central Japan, were investigated in terms of 1 m>-sediment sampling at the points
of Miyazaki and Itoigawa coasts including river mouths. Coastal sediment sources
were estimated by the analysis of size and mineral composition of the sediments.

The method for evaluating the longshore sediment transport rate by tracing gravel
compositions were studied in which continuity of each component of mineral or grain
size was assumed. The result of this method which was applied to the sediment data
in Miyazai coast showed an understandable alongshore distribution of longshore sedi-
ment transport rate.
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Fig. 1 Location map of Miyazaki coast.
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Fig. 2 Location of sampling points. Sampling in Miyazaki was conducted on 12 October, 1979 and
that in Itoigawa on 24 to 28 June, 1980.
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75 0~15cm, 15~50cm, 50~100cm (2 Diameter (@) Rank of sediment size
KoL CTHRILL, &5 IR M —6.66 > ¢ 1
DIODFEROLEEL L R L& —6.66 > ¢ > —6.47 2
57202, 50cm A2 455 LTERRLZ, —6.47>¢ > —6.25 3
PRI 723 BHE EEREIZHA L, 64cem X —6.25> ¢ > —5.99 4
4 cm DREOFRIZ T N A % TR —5.99 > ¢ > =5.67 5
BEASH AT, SBROERHIELEHIL T8.67 > ¢ > =547 6
720 RLEEHS DML Table 1157, % el i .
B, ZOBFETIZEL L TRESIZOWT _L.06 > 5> —4.67 g
BEIY 20 D&, BHERIZSD VI 467> ¢ > —4.47 10
7B DWW T R [FE L727%, 2o —4.47 > ¢ > —4.26 11
G =3¢ &0 LA REIZOWTIL 4 —4.26 > ¢ > —3.99 12
T 300~500 DML L CRIZE L7, *Ranks of cobble fraction are listed.
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Fig. 3 Cumulative frequency vs. grain size curves of the sediments from Miyazaki coast.
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Fig. 5 Cumulative probability curve and constituent subpopulations derived by partitioning from the
curve. Arrows indicate the inflection points on the cumulative provability curve at which sub-
populations are divided. Circles are the cumulative plots constructed from the partitioned con-
stituent subpopulations.

Table 2. Summary of median, graphical standard deviation and proportion of the subpopulation in
each partitioned curve.

Sample. Population A Population B Population C Population D Population E
No. f(%) Md¢ J¢ f(%) Md¢ [ f(%) Mdgi )] f(%) Md¢ [ f(%) Md¢ 1]}
Miyazaki
Coast.
River
St.l 12 -6.12 035 14 -—516 0.3 9 —430 0.30 35 -—2.57 0.9
Beach
St2 14 -6.26 0.25 35 -5.36 0.43 14 —4.15 0.41 —-2.95 0.45 12 -1.62 0.45
St.3 1 -6.26 021 11 —-4.97 046 16 -—3.80 0.43 22 -—2.75 0.37 20 -—1.62 0.45

-3

St4 9 —-6.27 0.21 50 -5.02 0.55 28 -—3.90 0.36 9 -3.08 0.3 1 -1.93 0.41
[toigawa
Coast.
River
St.l 11 —6.30 0.19 20 -5.31 0.49 8 —4.30 0.3¢ 10 —3.50 0.40
Beach
St.2 1 -6.23 0.18 8 =547 0.35 23 —4.75 0.33 24 -—3.23 1.01 16 =—1.26 0.72
St.3 26 —5.33 0.45 26 —1.65 0.43 11 —3.55 0.41

*Subpopulations of the gravel size are listed.
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Fig. 6 Cumulative frequency vs. grain size curves of the sediments from Itoigawa coast.
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Fig. 7 Grain size frequency distribution of the sediments from Itoigawa coast.
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Fig. 8 Cumulative probability curve and constituent subpopulations derived by partitioning from the
curve. Arrows indicate the inflection points on the cumulative provability curve at which sub-
populations are divided. Circles are the cumulative plots constructed from the partitioned
constituent subpopulations.
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Fig. 10 Longshore distribution of the maximum size of sediment along Itoigawa coast.
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Fig. 15 Mineral compositions in each grain

size in Itoigawa coast.

Rock numbers

are: 1, rhyolite; 2, dacite; 3, andesite; 5,
porphyrite; 8, serpentinite; 10, granite;
18, sandstone; 22, chert; 23, limestone.
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