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Abstract: One hundred and fifteen deep-sea sediments from the north and south Central
Pacific were analyzed for total sulfur, total carbon, organic carbon, water soluble sodium
and water soluble chlorine. These samples were collected along two tracks of 4,000 km long
for each, running from east of the Wake island to west of Tahiti, in a Hakurei-maru cruise,
GH80-1.

Total sulfur content ranges from 0.169, to 0.51%,, and averages 0.33%,. The total
sulfur is positively correlated with sea salts content. For the occurrence of the sulfur, about
809, of the total sulfur is probably derived from the sea salts, and for the other part of the
sulfur, barite is to be a main origin. Sulfide sulfur is not detected in the studied samples.

The content of organic carbon varies from 0.079, to 0.639,, and averages 0.209,. In
most cases, organic carbon is more abundant in the deep-sea surface sediments than in the
core samples. This may be related to the oxidation of organic carbon in the uppermost part
of the sediments. The organic carbon contents of the survey area are clearly lower than those

543.4: 549: 546.22 546.26 (265)

of coastal marine sediments from the sea-off of Northeast Japan or around Japan Trench.

Introduction

It is generally known that sulfide sulfur in
the coastal marine sediments is produced from
sulfate sulfur during the process of bacterial
sulfate reduction (BERNER, 1970, JPRGENSEN,
1977, and GOLDHABER et al., 1977). The bacte-
rial sulfate reduction occurs only in the absence
of oxygen, and the sulfur and organic matter
contents are positively correlated in most
cases. For the deep-sea sediments, however,
there are few data, as to the contents of sulfur
and carbon, and the details of geochemical
characteristics of both elements have not been
discussed.

In the present investigation, 115 deep-sea
sediments have been collected from the north
and south Central Pacific during the cruise

* Geochemistry & Technical Services Department
** Marine Geology Department

GHB80-1, Geological Survey of Japan. Total
sulfur, total carbon, organic carbon, water
soluble sodium and water soluble chlorine
were analyzed for these samples. In order to
know the chemical formation and occurrence
of the sulfur, sulfate sulfur and barium were
determined for some selected samples.

Localities of the analyzed samples are
shown in Table 1. More details of the survey
area and the comprehensive studies of the
cruise have been reported by Mizuno and
Nakao (1982), especially the chemistry of
major and some minor elements for these
sediments by Sucsakr and Kinosmrra (1982)
and Mrra et al. (1982).

Sample Preparation and Amnalytical
Methods

The 115 samples for this study were selected
from 14 piston cores and 25 box cores, which
were taken from 39 locations of the survey
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Table 1 Localities of the sampling stations.

Station No. Latitude Longitude Depth (m) Sediments
Mid-Pacific Mountains
1647 16°10. 14N 179°19. 82'W 5292 Zeolitic mud
1590 15°23.31'N 178°43.79E 5287 Zeolitic-rich clay
1646 15°22.48'N 178°45.46'W 5537 ditto
1645 14°06.61'N 177°47.28'W 5068 ditto
1644 13°16. 99N 177°08. 35'W 5027 Zeolitic mud
Central Pacific Basin, Northern Part
1642 11°06. 38'N 175°30.67W 5441 Siliceous fossil-rich clay
1641 9°46.81'N 174°31. 04W 5829 ditto
1640 8°57.86'N 173°53.91'W 5915 Siliceous mud
1639 7°40.26'N 172°56. 77"W 5926 ditto
1598 6°49.67'N 174°47.63'W 5962 Siliceous fossil-rich clay
1638 6°48.65'N 172°15. 46'W 5791 Siliceous mud
Central Pacific Basin, Central Part
1600 4°41. 39N 173°11.89'W 5584 Siliceous mud
1636 4°43.37'N 170°42. 88'W 5747 ditto
1601 3°17.8%'N 172°10. 51'W 5350 ditto
1602 2°33.26'N 171°37.69'W 5389 ditto
1635 3°16.42'N 169°40. 10'W 5351 Siliceous ooze
1635A 3°16.31'N 169°40. 25'W 5350 ditto
1634 2°32.13'N 169°06. 07'W 5087 Siliceous calcareous marly ooze
1603 1°17.22'N 170°42.28'W 5479 Siliceous mud
1633 1°16.04’N 168°09. 97'W 5359 Siliceous ooze
1604 0°24.23'N 170°02. 51'W 5457 Siliceous mud
1632 0°26. 16’'N 167°33.83'W 5255 Siliceous nanno mud
1605 0°57.91’S 169°01. 69'W 5455 CaCOj-rich siliceous mud
Central Pacific Basin, Southern Part and North Tokelau Basin
1631 0°58.61'S 166°20. 89'W 5342 Calcareous siliceous ooze
1630 1°30.45’S 165°52. 52’'W 5537 Siliceous mud
1629 2°53.00’S 164°57.31'W 5261 ditto
1607 3°02.12’S 167°29.91'W 5698 ditto
1628 3°30.50’S 164°09. 94'W 4947 Siliceous fossil-rich clayey
Manihiki Western Plateau and Manihiki Northeastern Basin
1627 5°27.32'S 163°64. 01'W 4995 Siliceous calcareous fossil-rich mud
1625 7°06.72'S 161°56. 68'W 4650 Clayey nanno ooze
1623 9°26. 14’S 160°14. 83'W 4561 Calcareous marly ooze
1613 9°29.32'S 162°41.40'W 2944 Foraminifera ooze
Penrhyn Basin
1622 10°16. 35’S 159°35. 57'W 5235 Zeolite-rich mud
1621 11°35. 38’S 158°34.91'W 5312 ditto
1616 12°20.07’'S 160°30. 89'W 5690 Pelagic clay
1620 12°26.44'S 157°57.20'W 5285 Zeolitic mud
1619 13°34.03'S 157°06. 01'W 5131 ditto
1617 13°47.40’S 159°28. 35'W 5162 Pelagic clay
1618 14°29.61’S 158°52. 98'W 5453 ditto

area. After air-dried, samples were ground to
under 150 mesh. The ground samples were
dried at 110°C for 3 hours, and kept in a
desiccator. These samples are the same as

those reported by Mita ef al. (1982).
The total sulfur, total carbon and organic
carbon were analyzed by an infrared absorp-

tion photometry after combustion, and water
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soluble sodium and barium were determined
by atomic absorption spectrometry. These
methods were described in TERASHIMA ef al.
(1982). As for the other elements, water
soluble chlorine were analyzed by titrimetry,
and sulfate sulfur by gravimetry. Outlines of
the analytical procedures for these two elements
are given below.

Analysis of water soluble chlorine: Weigh
0.2 g of the sample into a test tube of 50 ml
with a stopper. After adding water to the
fixed volume, shake the mixture for about one
minute. Allow to stand for more than 10
minutes, filter with a filter paper (5B), and
titrate by N/20 silver nitrate solution.

Analysis of sulfate sulfur: Weigh 1.0 g of the
sample into a beaker of 300 ml, and add 30 ml
of HCl (14-2). After covering, heat the
mixture for 20 minutes at about 100°C, then
filter with a filter paper (5C). Determine
sulfate sulfur in the filtrate by a conventional
gravimetric method by adding barium chloride
solution.

Results and Discussion

The analytical results for total sulfur,
organic carbon, water soluble sodium and
water soluble chlorine are listed in Table 2.
The contents of sulfate sulfur, carbonate
carbon and barium in selected 53 samples are
given in Table 3. The calculated values of
carbonate carbon are obtained by subtracting

organic carbon from the total carbon.

General aspect

Sulfur: The value of total sulfur varies from
0.16 to 0.519%,, and the average is 0.33%,. It
is generally known that sulfide sulfur in the
coastal marine sediments is produced from
sulfate sulfur by bacterial sulfate reduction.
In order to know the presence of the sulfide
sulfur in the samples studied, sulfate sulfur
was analyzed for some samples. The results
agree with the total sulfur contents within the
experimental errors as shown in Fig. 1. It

shows that sulfide sulfur is not present in the
samples. Namely, there may be no bacterial
sulfate reduction in the survey area.

Carbon: The content of organic carbon
varies from 0.07 to 0.639,, and the average
is 0.20%,. The relationship between organic
carbon contents and the depth below the
ocean bottom are given in Fig. 2. It shows
that the surface sediments are more abundant
in organic carbon than the subsurface samples.
This may be related to the oxidation of organic
carbon in the uppermorst part of sediments.
The organic carbon is found in all the samples,
but the carbonate carbon is present in only
14 samples (Nos. 18, 52, 53, 59, 67, 75, 76,
80, 96, 97, 101, 102, 103, and 104). In general,
carbonate carbon is present as the compounds
of calcium carbonate in deep-sea sediments.
Distribution of carbonate carbon calcurated
agrees with the results by Sucisaxi and
Kinosarra (1982) who reported geochemical
characteristics and geographical distribution
of the calcium carbonate in the survey area.

Occurrence of sulfur
A large amount of sulfate sulfur from sea
salt is contained in the deep-sea sediments.

0.6
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Fig. 1 Comparison of sulfur contents determined by
infrared absorption photometry (total sulfur)

and gravimetry (sulfate sulfur).
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Table 2 Analytical results of total sulfur, organic carbon, water soluble sodium and water
soluble chlorine for deep-sea sediments from the GH80-1 cruise in weight percent.
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No Slt\zfttion Observ. Location Total Organic :/(;Il?ltgfe ::Mol?lffe

o. No. (cm) sulfur carbon sodium chlorine
1 1647 B 32 (¢) 0.26 0.34 2.40 3.70
2 1590 B 2 (s) Surface 0.23 0.27 2.33 3.11
3 1646 B 31 (c) 0.22 0.31 2.42 3.52
4 1645 B 30 (c) 0.24 0.37 3.05 4.47
5 1644 P 179 5-17 0.18 0.16 1.43 1.89

6 148-158 0.20 0.11 1.92 2.54
7 192-202 0.25 0.13 1.68 2.39
8 302-312 0.31 0.14 2.53 3.11
9 1642 P 178 20-30 0.35. 0.17 3.63 5.17
10 90-100 0.33 0.17 3.22 5.25
11 220-230 0.29 0.15 3.24 4.70
12 320-330 0.35 0.14 3.61 5.07
13 420-430 0.34 0.14 3.65 5.26
14 520-530 0.30 0.14 2.97 4.35
15 620-630 0.26 0.13 3.22 4.44
16 680-690 0.22 0.12 2.39 3.31
17 730-740 0.19 0.10 2.03 2.37
18 1641 B 29 0.27 0.38 3.85 5.66
19 1640 P 177 5-20 0.27 0.24 3.59 5.27
20 127-137 0.35 0.15 4.74 7.47
21 227-237 0.37 0.16 4.76 7.44
22 287-297 0.35 0.17 4.97 7.12
23 347-357 0.33 0.16 4.67 6.68
24 427-437 0.27 0.15 3.76 5.52
25 525-535 0.32 0.13 4.71 6.92
26 625-635 0.36 0.15 4.40 6.25
27 725-735 0.35 0.16 4.61 7.13
28 1639 B 28 0.32 0.48 4.72 6.84
29 1598 B 4 Surface 0.35 0.43 4.87 7.62
30 1638 P 176 10-20 0.34 0.17 4.41 6.56
31 124-134 0.36 0.17 4.78 6.85
32 224-234 0.39 0.14 4.90 7.45
33 324-334 0.31 0.13 4.52 6.33
34 424-434 0.38 0.10 4.33 6.60
35 522-532 0.35 0.09 4.00 6.39
36 602-612 0.33 0.11 4.48 6.28
37 697-707 0.33 0.09 4.29 6.33
38 1600 B 5 Surface 0.40 0.47 5.62 7.96
39 1636 P 175 5-20 0.35 0.29 4.64 6.92
40 116-126 0.33 0.17 4.82 6.90
41 225-235 0.37 0.17 5.05 7.13
42 315-325 0.32 0.16 4.55 6.84
43 416-426 0.38 0.16 4.75 7.12
44 514-524 0.37 0.15 5.00 7.06
45 624634 0.38 0.13 5.17 7.63
46 714-724 0.39 0.14 5.10 7.53
47 1601 B 6 Surface 0.41 0.61 5.30 8.05
48 1602 B7 Surface 0.41 0.52 5.54 8.68
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Table 2 (continued)

i . ation Total rganic Water Water
No. Slt\?ct)ton Otl)\?(e)l.'v Lo(‘i:m) sulfur Ocagrbon zgiﬁgﬁ clsl?:;;ilﬁg
49 1635 B 26 0.41 0.47 5.38 7.95
50 1635A P 174 50-60 0.33 0.09 3.84 5.50
51 731-741 0.37 0.07 3.88 6.00
52 1634 P 173 50-60 0.34 0.11 4.19 6.00
53 138-148 0.33 0.13 4.37 6.33
54 238-248 0.35 0.14 4. 40 6. 34
55 318-328 0.38 0.13 4.75 6.84
56 438-448 0.37 0.07 3.30 5.23
57 535-545 0.49 0.11 3.16 4.91
58 635-645 0.41 0.08 4.18 6.56
59 735-745 0.30 0.13 2.76 4.24
60 1603 P 159 0-15 0.42 0.29 5.02 7.07
61 57-67 0.48 0.12 5.75 8.35
62 237-247 0.40 0.09 5.24 7.80
63 437-447 0.32 0.09 4.33 6.50
64 637-647 0.36 0.08 4. 56 7.02
65 1633 B 25 (c) 0.44 0.58 5.83 9.14
66 1604 B8 0.40 0.63 5.70 7.80
67 1632 P 172 20-30 0.32 0.14 3.96 5.75
68 122-132 0.39 0.19 4.95 7.20
69 202-212 0.45 0.17 5.07 7.44
70 312-322 0.37 0.15 4.76 7.10
71 422-432 0.35 0.15 4.68 6.78
72 522-532 0.38 0.15 5.07 7.53
73 . 602-612 0.40 0.13 5.15 7.57
74 722-732 0.41 0.13 5.18 7.25
75 1605 P 160 6-16 0.29 0.24 3.44 5.22
76 162-172 0.34 0.16 4.06 6.13
77 362-372 0.37 0.16 4.32 6.16
78 562-572 0.34 0.13 4.10 6.22
79 741-752 0.41 0.19 4.95 7.00
80 1631 B 24 (¢) Surface 0.42 0. 54 5.15 7.42
81 1630 P 171 15-34 0.29 0.30 3.48 5.14
82 36-46 0.31 0.17 3.92 5.82
83 136-146 0.32 0.15 4.14 5.92
84 231-241 0.32 0.14 4.03 5.98
85 338-348 0.32 0.13 4.13 5.82
86 423-433 0.31 0.11 3.91 5.25
87 523-533 0.32 0.08 4.22 6.18
88 613-623 0.31 0.11 4.11 5.93
89 723-733 0.30 0.11 3.88 5.50
90 1629 B 23 (c) Surface 0.43 0.44 5.32 8.25
91 1607 P 161 15-30 0.28 0.14 3.52 5.07
92 26-36 0.27 0.19 3.39 4.90
93 226-236 0.34 0.09 4.07 5.98
94 516-526 0.22 0.10 1.85 2.22
95 716-726 0.31 0.20 1.94 2.51
96 1628 P 170 10-25 0.25 0.28 2.64 3.74
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Table 2 (continued)

No. Slt\z;tion Observ. Location Total Organic :g]ﬁ'ltﬁf e :/Xl?fglre
o. No. (cm) sulfur carbon sodium chlorine
97 59-69 0.34 0.16 4.29 6. 14
98 152-162 0.38 0.15 5.06 7.69
99 243-253 0.38 0.17 4.79 7.32
100 343-353 0.45 0.14 5.29 7.82
101 1627 B 22 (c) 0.51 0.44 6.25 9.45
102 1625 B 21 (c) Surface 0.32 0.31 3.41 5.28
103 1623 B 20 (c) 0.21 0.20 1.58 2.10
104 1613 B 12 Surface 0.16 0.07 1.12 1.84
105 1622 P 167 5-20 0.18 0.17 1.82 2.50
106 33-43 0.21 0.13 1.94 2.62
107 178-188 0.29 0.09 2.97 4.45
108 375-385 0.27 0.07 2.82 4.11
109 575-585 0.27 0.08 2.62 3.65
110 1621 B 19 (¢) 0.26 0.41 2.83 4.07
111 1616 B 14 Surface 0.33 0.45 3.03 4.37
112 1620 B 18 (¢) 0.31 0.35 3.28 5.34
113 1619 B 17 (c) Surface 0.34 0.36 3.81 5.71
114 1617 B 15 (¢) Surface 0.41 0.44 4.29 6.73
115 1618 B 16 (¢) Surface 0.35 0.37 4.48 7.05
Organic carbon { % ) In order to estimate the sulfate sulfur of the
0.0 0.1 0.2 0.3 0.4 0.5 0.5 sea salt origin, water soluble sodium and
0 ° 49O o °pp° N® oo oo o o0 chlorine are analyzed. The relationship be-
e o° . .
0e 4 tween the water soluble sodium and chlorine
100 - e ;. are illustrated in Fig. 3. There are clear
° §. positive correlation. Concentration ratios of
200 * e sodium to chlorine are calculated for both
S 8 3 sea water and sodium chloride, and the
s o} 0 ® results are also illustrated in the figure. The
§ 31'; concentrations of water soluble sodium to
2 a0 ° chlorine of the deep-sea sediments exist in
H os ¥ the sodium-rich area of the sea water ratio.
2 500} This means that water soluble sodium in the
§ oo o sediments are not only from the pore water,
- ok ° : but from the minerals in the sediments. So,
Go the sulfur from the sea salt should be better
bl e ® estimated from the water soluble chlorine
Y contents.
a0 - The relationship between total sulfur con-

Fig.2 Plot of organic carbon contents to depth
below the bottom of the sample.

tents and water soluble chlorine contents are
presented in Fig. 4. There are clear positive
correlation, but the plots exist in the sulfur-
rich area of the sea water ratio. This implies
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Table 3 Analytical results of sulfate sulfur, carbonate carbon and barium for ocean-floor
sediments from the GH80-1 cruise in weight percent.

1 0.25 0. 00 0.27 67 0.33 2.96 0.28
3 0.22 0.00 0.08 68 0.39 0.00 0.25
4 0.25 0. 00 0.22 69 0.44 0.00 0.27
5 0.17 0.00 0.18 71 0.36 0.00 0.29
8 0.30 0.00 0.05 74 0.42 0.00 0.38
9 0.35 0. 00 0.47 75 0.29 2.31 0.12
11 0.29 0.00 0.25 76 0.33 0.34 0.21
17 0.19 0.00 0.06 79 0.43 0.00 0.36
18 0.28 0.03 0.07 80 0.42 0.33 0.16
19 0.26 0.00 0.11 84 0.31 0.00 0.21
26 0.35 0.00 0.23 93 0.34 0.00 0.09
27 0.35 0.00 0.18 94 0.22 0.00 0.05
28 0.32 0.00 0.12 95 0.31 0.00 n.d.
31 0.35 0.00 0.21 96 0.25 5.19 0.18
33 0.32 0..00 0.16 97 0.35 0.30 0.22
35 0.35 0.00 0.16 100 0.46 0.00 0.51
37 0.33 0.00 0.18 101 0.52 0.32 0.33
38 0.39 0.00 0.15 102 0.31 4.81 0.18
40 0.35 0.00 0.15 103 0.20 8.22 0.16
46 0.40 0.00 0.37 104 0.15 10.23 0.05
49 0.42 0.00 0.21 105 0.19 0.00 0. 04
52 0.33 1.45 0.27 106 0.19 0.00 0.05
53 0.33 0.04 0.30 107 0.29 0.00 0.04
57 0.49 0.00 0.87 109 0.26 0.00 0.05
59 0.30 2.37 0.32 114 0.42 0.00 . 0.38
60 0.41 0.00 0.27
63 0.33 0.00 0.16
66 0.39 0.00 0.16 X (n=53) 0.33 . 0.73 0.21 (n=>52)

Nos. same as the Table 2. n.d.: Not determined.

* Carbonate carbon was detected only in 14 samples (Nos.

104).

that there are other types of sulfate sulfur,
beside the sulfate sulfur contained in sea salt.
GorpBERG and ARRHENIUS (1958) have de-
scribed that barite is the most common
sulfur-bearing mineral in deep-sea sediments.
In this study, barium was analyzed in some
selected samples, and the results are given in
Fig. 5 and are compared with corrected sulfate
sulfur contents. Most of the samples show a
positive correlation, though weakly, between
the barium and corrected sulfate sulfur. It
appears that the sea salt origin sulfur and
barite sulfur are the main portion of sulfur
occurring in the deep-sea sediments.

18, 52, 53, 59, 67, 75, 76, 80, 96, 97, 101, 102, 103, and

The sulfur content of the sea salt origin in
the survey area ranges from 0.09 to 0.449,
averaging 0.279%,, whereas that of the corrected
sulfur ranges from 0.00 to 0.26%, with an
average of 0.0589%,. It means that about 809,
of sulfur in the sediment comes from the sea
salts.

Relationship between regional variations
and type of sediments

The regional variations of the average
contents of total sulfur (uncorrected and
corrected), organic carbon, carbonate carbon,

— 375 —




Bulletin of the Geological Survey of Japan, Vol. 33, No. 8

10 /
£
e
L4
or /
9
/ o
8 I~ /:0 (-]
® o
%8
°
7+ %’
ob
$S°
L °
6 oF
’
,es
—~ Jﬁ? °
Zsr )/0
2 2
' /80
5 [
T 4 ’©
S ’
2 A8
] /o
2 /o0
~ /
8 /8
2 ,’o.o
2 ’ 0
oy ©
’
/
/
'r ,/ — Sea water ratio
4 ——— Sodium chloride ratio
0 | L 1 1 A !
0 1 2 3 4 5 6

Water soluble sodium ( % )

Fig. 3 Relationship between water soluble sodium
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water soluble sodium and water soluble
chlorine are listed in Table 4. The uncorrected
total sulfur, water soluble sodium and water
soluble chlorine in the samples from central
part of the survey area, Central Pacific Basin
and North Tokelau Basin, are slightly higher
than those of both northern part as the Mid-
Pacific Mountains and southern part as the
Manihiki Western Plateau, Manihiki North-
eastern Basin and Penryn Basin. Whereas the
corrected total sulfur and organic carbon in
the samples from central part of the survey
area are lower than those of other areas.
This may be related to type of sediments and
bathymetric or geographical situations of
deep-sea sedimentation. Table 5 gives the
average contents of some elements on various
types of sediments. The contents of uncorrected
total sulfur, water soluble sodium and water
soluble chlorine in the zeolitic sediments are

Water soluble chlorine { % )}

Fig. 4

Corrected sulfate sulfur ( %)

Fig. 5
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Sulfur and Carbon in Deep-sea Sediments ( Terashima, Nakao and Mita)

Table 4 Average contents based on their localities in weight percent.

Total sulfur Organic Carbonat Water  Water
Area (n) ganic onate  soluble  soluble
uncorrected corrected* carbon carbon sodium  chlorine
Midlle Pacific Mountains 8 0.24 0.08 0.23 0.00 2.22 3.09
Central Pacific Basin, Northern Part 29 0.32 0.04 0.17 0.00 4.05 5.95
Central Pacific Basin, Central part 42 0.38 0.06 0.20 0.23 4.66 6.88
Central Pacific Basin, Southern part,
and North Tokelau Basin } 21 0.33 0.06 0.19 0.28 3.96 5.74
Manihiki Western Plateau, and
Manihiki Northeastern Basin } 4 0.30 0.08 0.26 5.90 3.09 4.67
Penrhyn Basin 11 0.29 0.08 0.27 0.00 3.08 4.60
Average 115 0.33 0.058 0.20 0.34 4.00 5.88
* Values obtained by subtracting salt origin sulfur from the analyzed value.
Table 5 Average contents based on the type of sediments in weight percent.
Total sulfur . Water  Water
Sediment (n) Organic  Carbonate (7 110 soluble
uncorrected corrected*® carbon carbon sodium  chlorine
Zeolitic mud, Zeolite-rich mud 16 0.25 0.08 0.2  0.00 249  3.57
and Zeolite-rich clay
Siliceous mud 50 0.34 0.04 0.19 0.00 4.45 6.52
Siliceous fossil-rich clay 16 0.32 0.07 0.19 0.35 3.67 5.37
Siliceous calcareous marly ooze 8 0.37 0.10 0.11 0.48 3.89 5.81
CaCOy-rich siliceous mud 5 0.35 0.06 0.18 0.53 4.17 6.15
* Same as in Table 4.
clearly lower than those of siliceous mud, o Siliceous mud
siliceous fossil rich clay, siliceous calcareous g0} © Zeolitic mud, Zeolite rich
. . mud and Zeolite rich clay
marly ooze and calcium carbonate rich &
siliceous mud. The relationship between water 0”5
soluble sodium and total sulfur for zeolitic 5.0 N °,:.0
©
sediments and siliceous muds are given in 0::}‘ /
. . ©
Fig. 6. There are clear close correlation. And ol of of
.1 . N 4
the siliceous muds are much dominated by ° °/ e
both water soluble sodium and total sulfur - o
than the zeolitic sediments. This fact implies < 3or Voo °
that the sea salts are abundant in the siliceous 2 {0 e
muds. 2 °
Organic carbon and water soluble chlorine 5" 0% ¢
are correlated positively on the surface sam- g S °
ples. However, those of the subsurface samples 1ok %&5
appear to have no correlation, as shown in ,17;
Fig. 7. It follows that the organic carbon in , .
1 L ) .
the sediment is supplied from the sea water, >0 0.1 0.2 0.3 0.4 0.5
and the half or more of them is lost by intensive Total sulfur ( %)

oxidation. But this oxidation may be limited Fig. 6 Relationship between total sulfur and water

only to the uppermorst part of the sediments, soluble sodium.
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because more than 0.07%,0f organic carbon are
remained in the subsurface samples.

Areal variation

Average contents of sulfide sulfur, sulfate
sulfur, organic carbon and carbonate carbon
in recent marine sediments from two different
areas are listed in Table 6 for comparison.
There are clear differences in the sulfide
sulfur contents among the samples from the

00
@

(%)

Water soluble chlorine

@ Surface sample
© Core sample

0 . [} 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6

Organic carbon ( % )

Relationship between organic carbon and
water soluble chlorine.

area to the east of Northeast Japan (0.549%,),
around the Japan Trench (0.279%,) and in the
Central Pacific (0.00%). There also exists
similar tendency in the organic carbon
contents. Thus both sulfide sulfur and organic
carbon are more abundant in the coastal side
than in the oceanic side. This fact implies
that the sulfide sulfur in the marine sediments
are provided by bacterial sulfate reduction
through sedimentary processes involving abun-
dant organic carbon. Absence of sulfide sulfur
in the Central Pacific may be related to the
low organic carbon contents, and, in lesser
degree, to very slow rate of sedimentation and
other bathymetric situations.
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