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—CORRECTION—

Dear Sir,

We would appreciate if you replace kindly the article between page 75 and
88 of the Cruise Report no. 13, 1979 published by the Geological Survey
of Japan, with the enclosing paper, because of erroneous printing of the

former.

Marine Geology Department
Geological Survey of Japan



Complemental Print of Cruise Report No. 13, 1979
Geological Survey of Japan.

CHEMICAL COMPOSITION OF ARGILLACEOUS
SEDIMENTS AROUND THE YAMATO BANK
IN THE JAPAN SEA

Ryuichi Sugisaki

Department of Earth Sciences, Nagaya University, Nagoya, Japan

Introduction

The chemical composition of argillaceous sediments around the Yamato Bank in the
central Japan Sea has been determined. The samples were chosen from cores which were
collected during the cruise GH78-2, Geological Survey of Japan. In this chapter the
chemical character of these sediments is outlined and a comparison is made with argil-
laceous rocks from other regions around the Japanese Islands.

Method and Result

The materials for this study (68 samples) were selected from 8 piston cores obtained
during cruise GH78-2. In hand specimen they are described clay and silt. In order to
prepare them for analysis the samples were dried at 80°C and subsequently ground.
Each sample was analysed with an X-ray fluorescence spectometer JOEL-JSX-100 for Si,
Ti, Al, Fe, Mn, Mg, Ca, Na, K and P. The details of the method have been published
(SuGisakl et al., 1977). FeO was determined with colorimetric method. The analytical
methods for other elements are noted in Table XIV-1.

The results of the analyses are given in Table XIV-1. The silicate composition of the
samples was recalculated by excluding carbonates, salts, water and residual materials
(Table X1V-2).

Discussion

The average chemical composition and standard deviation of samples analysed in this
work are given in Table X1V-3. Also given is comparison, the average composition of
three representative sets from other regions around the Japanese Islands. The chemical
character of these sediments is published by SuGisaki, 1978 (Shikoku Basin and Nankai
Trough), Sucisakl and Honza (Pacific margin of northeast Japan and Japan Trench,
in prep.), SuGisaki (Nishitsugaru Basin, in prep.).

All analysed samples are very similar in composition except with regard to TiO, and
K ,O for which the present samples show slightly higher content than those from other
regions. This may be an effect of the alkaline volcanism around the Japan Sea. Total iron
oxide and MnO contents are also higher in this region, a point which will be discussed
later.

Fig. XIV-1 shows the relationship between three molecules (SiO,, Al,0; and TiO,)
which are important in the examination of sediment-sources (SucGisakl, 1978). The plot of
these lie, mostly, along a line which connects two points representing averaged Japanese
granite and averaged Japanese Quaternary volcanics. This facts indicate that the sedi-
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ments are mostly derived from these two major components of the Japanese Islands
which were chemically homogenized during sedimentary processes as observed in the
regions around the Japanese [slands. Some points on the diagram deviate toward the
SiO, apex beyond the point of the averaged granite. This is discussed in further detail
below.

Briefly discussed below are some peculiar characteristics of the sediments which
emerged from the present work.
CaCO0j: The samples from the Nishitsugaru Basin, northeast Japan Sea, do not contain
calcium carbonate, even at a shallow depth, and it was thus assumed that the calcium
carbonate compensation depth is shallow(~ 500m) in the Japan Sea (SuGISAKI, in prep.).
However, calcium carbonate was detected in samples from more than half the regions
covered by the survey and in water depth ranging from 640-3.230 m. Only core RC-24,
(2,155 m) lacks calcium carbonate in the taken during this survey. KANAYA and INOUE
(1972) stated that foraminiferal ooze in the Japan Sea exists only around the Yamato
Bank, while Usug and IcHikURA (1973) have suggested that the calcium carbonate
compensation depth is around 1,500 m. Samples containing foraminiferal shells which

Fig. XIV-1 Relationship among SiO,, Al,0; and TiO,. Open circles represent samples
from cores of P128 and RC24, which are of the Late Neogene (See text).
Double circle represents averaged Japanese rocks. G : granites (calculated from
440 analyses by Geological Survey of Japan, 1960). V: Quaternary volcanic
rocks (769 anaiyses; SUGISAKI, 1976).



were studied by the latter authors, however were collected in the vicinity of Yamato
Bank. It appears the distribution of calcium carbonates in the Japan Sea bears no relation
to the depth of water but is localized around the Yamato Bank.

Fe,0;: Some samples in the area studied show a high Fe,0; content. Total iron oxide
Fe,O, (averaged) is also a little higher than that of other regions as listed in Table XIV-3.
Figure XIV-2 illustrates the relationship of Fe,O; versus total iron oxide. The correlation
coefficient of the relation is 0.908 and the regression line calculated on the basis of the
least square method gives 2.01% of total iron oxide when Fe,Oj; is null. This value is
approximately identical to the average of FeO (1.90 + 0.589). The relationship cannot
be inherited from the averaged Japanese rocks and explicity indicates that some amounts
of iron precipitated as ferric iron in this region. Iron, like manganese, usually precipitates
as ferric hydroxide in an oxidizing environment whereas, under reducing conditions, it
precipitates as iron sulfide. It seems possible from the relatively higher Fe,O; content
that the Japan Sea was under slightly oxidizing conditions.

MnO: Manganese is abundant in certain samples. For example, the MnO content of
sample No. P129-1 amounts to 12.77 %. HAMAGUCHI et al. (1952) reported high content
of MnO in some bottom sediments of the Japan Sea. Masuzawa and Kitano (1978)
reported that high proportions of the manganese in a core from the Japan Sea was formed
under a reducing condition, and that Fe,O; contents bore no relation to MnO. The cor-
relation coefficient between Fe,O; and MnO in the present samples is 0.275, which

FezO 3 (/o)

1 L 1 | L 1 1 I | 1 1 A L 1 1
TOTAL Fe as Fej03 (%)

Fig. XIV-2 Relationship between Fe,O; versus total iron oxide as Fe,0,. The regression
line: Fe,0; = 0.981 (total Fe) - 1.97. The correlation coefficient: 0.908,
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indicates no sympathetic variation between them, although both the oxides exhibit
identical characteristics under a reducung or an oxidizing environment. Attention is
directed towards the high contents of Fe,0;. MnO and P,0; and high ratio of
Fe,0;/FeO and low FeO in the top of cores P125, P129 and P130. These three cores were
taken from water depths more than 2,500 m around the Japan Basin. Ferric oxide,
manganese and phosphoric iron precipitates in the surface muds of the Japan Sea were
formed under oxidizing conditions.

A further aspect is the decrease in MnO and Fe,03/FeO with increasing distance from
below the top of the cores. This vertical distribution may be attributed to the post-
depositional migration of these elements by diffusion in the interstitial solutions. Iron
and manganese may have been reduced in the lower section of the core due to the de-
composition of organic matter. In solution the elements may then migrate upwards and
evetually become deposited in the upper zone of the core in an oxidizing environment. A
similar distribution which was also ascribed to postdepositional migration of elements
was observed by BONATTI er «l. (1971) in deep sea hemipelagic sediments from the east
Pacific. However, the thickness of the top oxidizing zone with concentrated MnO and
Fe,O; is at most 10 cm in the east Pacific whereas, in the Japan Sea. it exceeds 50 cm.
This difference may stem from the more extreme reducing condition in a marginal basin
such as the Japan Sea where organic material is more abundant.

Si0O,: Some samples from core P128 and RC24 show high content of SiO,. These
samples on the diagram of SiO,-Al,05;-TiO, deviate towards the SiO, apex beyond
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Fig. XIV-3 SiO,-Al,0; relation in core P 128. The regression line: Si0, = —1.37(Al,03)
-+ 89.65. The correlation coefficient: 0.965. o
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the averaged granite ds previously described. This implies the precipitation of silica in
these samples. In order to evaluate this possibility, SiO, contents of P128 were plotted
against Al,05 as shown in Fig. X1V-3. The correlation coefficient is 0.965. It seems evident
that silica precipitates and dilutes sediments derived from the source rocks of the Japanese
Islands. Sucisaki and HonzA (in prep.) reported that large amounts of silica precipitated
as diatoms occur in the sediments of the Japan Trench. Sediment-samples of IPOD from
the inner wall of the Japan Trench have also high content of SiO, owing to the precipita-
tion of pure silica as diatoms (SUGISAKI, in press). The regression line on Fig, XIV-3
gives the value of 89.7% in SiO, when Al,O; is null. This seems to suggest that silica
may precipitate with only a small amount of other elements as impurities.

According to the diatom-chronology by Koizumi (in this Report), it is reasonable to
suppose that diatoms were abundant in the Japan Sea during the Late Miocene to the
Late Pliocene. Furthermore, various types of diatomaceous deposits occur at several
horizons of the Neogene strata in the circum-Japan Sea areas such as Noto Peninsula
(OkuUNO, 1952; IcHikAwWA and KASENO, 1963). 1t can be concluded that the core samples
with high SiO, content had deposited under an environment favorable for diatom
development during the late Tertiary.
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