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Introduction

Several core samples were collected during the GH75-4 cruise. Geological Survey of
Japan. which was carried out in the area comprising the continental shelf and slope of
the Pacific side of southwest Japan. the Nankai Trough and the northern Shikoku
Basin. The purpose of the present investigation is to provide knowledge of the
distribution of elements in argillaceous sediments in the Pacific margin of southwest
Japan and to examine the possible sources of the deposits.

Methods and Results

The materials for this study (29 samples) were selected from seven piston cores from
the GH75-4 cruise (Fig VIII-1). They were initially described as clay and silt. The
samples were dried at 110°C and subsequently ground. Each sample was analysed by X-
ray fluorescence spectrometry for Si, Ti, Al, Fe, Mn, Mg, Ca, Na, K and P. Analytical
methods for other elements are noted in Table VIII-1.

Analytical results are summarized in Table VIII-1. The sediments are characterized
by low MnO and high SiO,. FeO is present in each sample. Compositions of this kind
are atypical in usual pelagic sediments found in the deep ocean, although some samples
were collected from the deep sea bottom, 4890 m (Core P60). Any vertical variation in
chemical composition within each core was not apparent.

Special problems of the major element distribution in the sediments are discussed in
the following sections.

Distribution of Calcium Carbonate

CaCO, was found in some of the samples and was not detected in others. The
relationship between water depth of the samples and CaCO, content, as illustrated in
Fig. VIII-2, clearly shows that the CaCO, compensation depth in this area is at about
4500 m. The compensation depth in the Philippine Sea is generally accepted to lie
between 4000 m and 4500 m. and this depth is not inconsistent with that of the present
result.

P60, above all, deserves special attention in terms of CaCO, distribution. CaCO, is
present in the upper half of the core. whereas, in the lower half it was not detected except
in sample P60-10. The water depth of the core is 4890 m. and this depth apparently
exceeds the carbonate compensation depth.
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Fig. VIII-2  Variation of CaCO, content with water depth of the cores. Closed circles represent
average value of each core. Eror bars show the standard deviation. Cores No. 57
(water depth; 1775 m) and No. 61 (1774 m) arc shown together as a sample plot, “*A”
represents the upper half of Core No. 60 (sample No. 60-1,2,3,4,5,6.7), “B” the lower
half (sample No. 60-8,9,10,11,12).

Three explanations for the distribution of CaCO, in the core are possible. (1) The
sedimentation rate of the upper half of the core was much higher than that of the lower
part. CaCO, was, therefore, preserved from dissolution as in the upper part. (2) After
deposition of the lower part, the water depth rapidly decreased. (3) The water
temperature during the deposition of the upper part of the core was higher than that
when the lower part was deposited. In the last two cases. the carbonate compensation
depth, at present. exceeds 5000 m.

These assumptions are far from conclusive. However, explanation (1) is not plausible
because the lower half of the core contains some sand, while the upper is composed only
of silt and clay.

Isotopic and paleontological information is needed to evaluate the other expla-
nations, although there is room for a wide divergence of opinion on this subject.

Oxide Concentrations

The analyses in Table VIII-1 were recalculated to exclude CaCO, and residual
materials (Table VIII-2). In comparison with the composition of typical pelagic
sediments (e.g. GOLDBERG and ARRHENIUS, 1958), the core samples are enriched in SiO,
and impoverished in MnO. Moreover. the close similarity of the composition of the
sediments is very striking; the small standard deviation from the averaged value of each
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Table VIII-3 Average chemical composition and their standard deviation in
weight percent.

SiO; 63.56 + 2.16
TiO, ~0.69 £+ 0.06
Al O3 15.73 £ 0.54
Total Fe as Fe,0; 5.73 + 0.10
MnO 0.083 4+ 0.053
MgO 2.18 £+ 0.33
CaO 1.45 £+ 0.90
Na.O 3.13 £ 0.34
K,O 2.94 4+ 0.38
P,0;5 0.13 + 0.012
H,0 (+) 4.69 4 0.89

AV AV2 AV V) \

o
AL203

Fig. VIII-3 Relationship among SiO,, Al,O,, and TiO,. Closed circles represent argillaceous
sediments analysed. Open circles represent averaged Japanese rocks. G: granites
(calculated from 440 analyses by GEOLOGICAL SURVEY of JapaN, 1960). S1 and S2:
Paleozoic slates in outer zone of the southwest Japan (12 analyses) and in inner zone
(31 analyses), respectively (MryasHiRo and HARAMURA, 1960). V: Quaternary
volcanic rocks (769 analyses; SucGisaki, 1976).
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Fig. VIII-4 Relation of MnO, SiO, and Fe,0,/FeO ratio in silicate composition of the samples
versus water depth of the samples. Cores P57 and P61 are shown together.

composition (Table VIII-3) displays a higher degree of uniformity of the argillaceous
sediments with respect to their geochemical characteristics, in spite of the large area of
sampling. 600 km x 300 km.

In order to examine the sources of the components of the sediments. Figs. VIII-3 and-
4 were constructed. Fig. VIII-3 illustrates the relationship among SiO,. TiO, and
AlLLO,. These clements tend to remain in the resistates and hydrozates during
sedimentation (e.g. RANKaMA and SAHAMA, 1950). It is, therefore, probable that the
mutual abundance of elements remains stationary during weathering and the diagram is
therefore expected to be helpful in the examination of the sediment source. The points
on the diagram are located along a line connecting that of the averaged Japanese
granites and that of the averaged Japanese Quaternary volcanics which are similar to
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the averaged Paleozoic slate of Japan. This fact suggests that the sediments were derived
mostly from the Japanese Islands and that the original material was chemically
homogenized during sedimentation.

Variation trends of SiO,, MnO and the Fe,O,/FeO ratio with increasing water depth
of the cores are apparent (Fig. VIII-4), although the sediments in this region as a whole
reveal a close chemical similarity as stated above. This implies that the sediments at in
the continental margin are characterized by low Mn, high Si, and high ferrous are
gradually reorganized into ordinary pelagic sediments of high Mn, low Si and low
ferrous.
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