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8. A Study of the Size Characteristics of the Tidal Flat Sediments
on the Delta at the Mouth of the River Edo.

By Isamu MURAI,
Earthquake Research Institute.

Recently, it has been well established that a study of the size characteristics of sedi-
ments may afford some data for evaluating the physical conditions of the environments in
which these sediments occur. Krumbein and Aberdeen, for example, showed this fact in
their study of the sediments of Barataria Bay, the tidal lagoon on the Mississipi delta.
They found five main types of sedimentary curves, which displayed a regular variation in
size character from deeper to shallower parts of the bay. Moreover, they pointed out the
fact that the size (average size) of the sediments may be a function of the currents with-
in the bay, and the same environmental factors that control average size also control the
spread of the curves.

For the purpose of investigating the relation between the size characteristics of sedi-
ments and the physical conditions of the environments, especially the currents, in a simpler
case, the writer carried out a survey of the tidal flat sediments on the large delta that
develops with a wide tidal flat on its topset at the mouth of the River Edo in the Bay of
Tokyo. He investigated the size characteristics of these sediments, and at the same time
measured the direction and wave-length of the ripple marks on their surface. The survey
area is shown in the map, Fig. 1, showing a part of the delta at the mouth of the
River Edo.

The field survey was carried out first at the ebb time of the spring tide in July, 1949;
six samples of the sediments were collected along the sampling route II, in Fig. 2, in which
small open circles represent the sample localities and solid circles the places where the
ripple marks were examined. The second survey was carried out in August of the same
year, under the same condition of tide as in July. This time, thirty two samples of the
sediments were collected along three different routes (I, III and IV in Fig. 2), and the
ripple marks were examined in places along every route. The whole scheme of field
work in the second survey was arranged referring to the results of the first survey. The
samples were collected at interval of about 300 m along the routes, but the sampling in-
terval was reduced to 150 m in the parts near the shore, where the variation of the size
characteristics of sediments seemed to be remarkable in particular. At each sampling
station, handfuls of the sediments were scooped out at a depth of 1cm below the surface
at several points within a circle of 1-2cm diameter, and they were mixed together to

"make a sample of about 150 g weight. The samples were collected at the elevated parts

of the somewhat uneven surface of the tidal plane, keeping away from small depressions
in which shell fragments are densely deposited.

The ripple marks are developed all over the surface of the plane; their direction and
wave-length were measured along every route of sampling. Several ripples within a circle
of 1-2m diameter were measured at each station, and their mean value was calculated,
with the results as shown in Fig. 3, in which the short lines and figures represent the
direction of wave-crest and the wave-length respectively.

Mechanical analyses of all the samples collected were carried out by means of the
seeving, decantation and pipette methods. One half of each sample being put aside, the
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other half was used for the mechanical analysis. Large shells and plant fragments in the
specimen were picked up by hand, and small shell fragments were dissolved with HCIL.
The specimen was boiled with distilled water for quarter of an hour to accomplish perfect
dispersion of the ingredients. The specimen thus prepared was sized by the decantation
method with a glass cylinder of 200 cc (5 cm in diameter and 20 cm in height), and was
divided into two parts, one coarser and the other.finer than 1/32mm in grain diameter.
The coarser part was dried up and was sized by means of sieving with woven wire
screens of 8, 16, 30, 50, 70, 110, 180 and 270 meshes. The finer part was analysed by
the pipette method with a glass cylinder of 1000cc (10cm in diameter and 15cm in
height). Sodium oxalate was used as catalyzer in order to keep the specimen out of
coagulation of coloid during the analysis. The weight of each fraction separated by the
sieving and pipette method was calculated as the percentage in the total weight of the
‘specimen. The results of the mechanical analyses are shown in Table I, and also in the
histograms of Fig. 4, in which the percentage of each fraction is represented with the
area of each column. Cumulative curves were plotted for every datum in ¢ scale (4=
—log. ¢, & is the diameter of particle in mm), and then the median and quartile values,
Q. and Qs, where determined graphically. Besides, the values of R =1@:1—Qs/2 and Q"'
=(Qs+Q1—-2Q,)/Q’ were calculated, as shown in Table II.

As shown in Fig. 4 and Table II, the sediments are well-sorted sands with the average
size of 2~3 in ¢ scale. The sediments in the off-shore parts are especially well-sorted
and contain little muddy sediments. The average size shows a regular variation from
coarse off-shore sands to fine sands near the shore, and at the same time an imperfect
sorting of the sands near the shore. Thus, the sediments near the shore contain a lot of
muddy elements, so that the spread of their sedimentary curves is comparatively wide.
Such variation of grain size occurs in the direction perpendicular to the direction of the
‘wave-crest of ripple marks, which is about N10°W, as shown in Fig. 3. The variation of
size charactertistics of the sediments in this direction is shown in Fig. 5, in which the
variations of @, Q' and Q' in the direction of N10°W are given, the locality numbers of
samples being taken in abscissa. The variation of the wave-lengths of ripple marks also
occur in this direction, as shown in Fig. 6.

From the results of the survey mentioned above, it is inferred that the tidal currents
on the flat plane of the delta may control the character of mechanical composition of the
sediments on the plane. The maximum velocity of the tidal currents may control the
nature of the sedimentary curves. At the off-shore parts on the topset of delta, this
velocity may be greater than near the shore, for it is formulated as Umax=0Cx/h, where
¢=2/T, T is the tidal period, C is the amplitude, = is the distance from the shore and %
is the depth of water. The regular variation of the average size of the sediments seems
to indicate this tendency. The tidal currents near the shore may be very small, for the
water tends to regress off-shore at the height of tide. It is probable that the sediments
in such parts near the shore contain a lot of muddy elements.




