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Vertical Plofiles and Horizontal Distribution of Organic
Carbon and Nitrogen in the Okhotsk Sea Sediments

Shigeru MonTaNr*, Yoshiaki Marra*, and Shigeru Fugase*

Abstract

The organic carbon and nitrogen in marine sediments were determined using
the core samples collected at 16 stations all over the Okhotsk Sea.

The contents of organic carbon and nitrogen per dry sediment were present
in the range of 0.6-2.09%, and 0.08-0.29%, in the surface layer of the sediments,
and 0.2-1.69, and 0.03-0.21%, in 100 cm depth, respectively. It seems likely
that the local change of the contents in surface samples mainly depend upon the
type of sediment. The higher contents were found in diatomaceous ooze, while
lower contents were found in sandy or silty mud. The contents of organic carbon
and nitrogen tended to decrease with depth, and then the atomic ratio of
carbon to nitrogen flucutated in the ranging from 8 to 15.

A good positive correlation was found between the organic matter expressed
as carbon or notrogen and the clay fraction (<2 micrometer). This suggests
that organic matter is associated with the smaller aprticles in sediment.
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Fig. 1. Location of sampling station in the Ohktosk Sea.
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Fig. 2a. Vertical profile of organic C, N and C/N ratio in core sample at at St. 923.
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Fig. 2b. Vertical profile of organic C, N and C/N ratio in core sample at St. 946.
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Table 1. Distribution of organic C, N and C/N ratio in the Okhotsk Sea sediments.

St.917 46°48'N Water depth Depth org.C org.N C/N
-] )
148°07°E 3370 m 195-210  6.03 1.07 6.6
Depth org.C org.N c/N 210-225 6.26 1.12 6.5
(cm) (mg/g) (mg/g) 225-240 6.32 1.14 6.6
o- 5  14.5 2.00 8.5 240-255 6.24 1.16 6.3
255-270 6.18 1.15 6.3
45- 55  14.6 1.72 9.9
270-285 6.26 1.16 6.3
§7- 70  15.1 1.75 10
285~304 6.38  1.20 6.2
70- 78 12.0 1.38 10
304-322 6.18 1.16 6.2
78~ 85 12.4 1.56 9.3 322-330 5’30 ©.80 8.5
95-105 13.4 1.62 9.6 . . :
116-135  14.3 1.66 10 St.920 56°08'N Water depth
150-160 16.2 1.90 9.9 128915 'E o
160-169  12.2 1.35 11 m
169-176 12.3 1.46 9.9 0- 10 6.43  0.82 8.9
185-190  15.8 1.78 10 10- 20 4.52  0.65 8.2
20- 30 3.62 0.44 9.7
St.918 52°14'N Water depth 30- 45 2.22  0.37 7.1
148°07'E 1190 m 45- 60 2.58  0.41 7.4
3- 13 19.1 1.59 14 60~ 75 3.02  0.44 8.1
75- 90 3.19 0.48 7.8
13- 25  23.2 1.43 19
90-105 3.90 0.50 9.0
25- 40 10.3 0.93 13
105-118 3,90 0.48 9.6
40- 55 4,66 0.65 8.4
118-130 4.01 0.51 9.3
55— 67 5.56 0.69 9.5
130-140 3.32  0.46 8.4
67- 80 5.48  0.69 9.4
140-150 2.41  0.34 8.4
80- 95 4.94 0.68 8.4
150-165 2.21 0.32 8.0
95-110 3.74  0.54 8.0
165-178 2.21  0.34 7.7
110-121 3.14  0.49 7.5
178-195 2.85 0.39 8.5
121-125%* 0,75 0.1l 7.9 195-210 551 o026 8.9
125-129 3.99  0.60 7.7 . . .
129-140  4.36  0.67 7.7 St.921 58°34'N Water depth
140-150 4.82  0.68 8.2 128°14'E 128
150-160 5.03 0.69 8.6 m
160-170 7.17  0.77 11 0- 10 17.3 2.41 8.4
170-185 4.82 0.66 8.6 10- 20 16.7 2.27 8.6
185-200 4.01 0.58 8.2 20- 35 17.0 2.27 8.8
200-210 5.23  0.65 9.5 35- 50 16.9 2.26 8.7
210-225 4.95 0.67 8.6 50- 64 16.7 2.22 8.8
225-239 4.96 0.70 8.3 64~ 75 15.7 2.07 8.8
239-250 6.15 0.80 9.0 75- 90 14.7 1.94 8.8
90-105 15.7 2.07 8.8
St.919 54°17'N Water depth 105-122 15.4 2.02 8.9
148°09'E 992 m 122-135  15.1 1.99 8.9
0- 10  15.9 1.24 15 135-150 16.3 2.07 9.2
150-165 15.1 1.99 8.9
10- 20 15.4 1.12 16
165-182 15.4 1.95 9.2
20~ 30 16.9 1.06 19
182-200 14.7 1.91 9.0
30- 40 4.1 0.95 17
200-212  14.5 1.83 9.2
40- 49  20.4 1.26 19 312-222 140 176 95
49~ 62 9.19 1.07 10 . . :
62- 70 7.75 1l.10 8.2 St.928 57°51'N Water depth
70- 80 7.91  1.15 8.0 153920'E 390 1
80- 95 7.91  1.21 7.7
95-110 8.89 1.34 7.7 0- 5 7.22  1.02 8.3
110-121 12.3 1.25 12 5- 15 6.25 0.89 8.1
121-130 14.7 1.26 14 15- 25 4.17 0.59 8.3
130-145 4.74 0.82 6.7 25- 34 2.74  0.44 7.4
145-160 4.75 0.83 6.7 34~ 43 2.41 0.38 7.4
160-170 4.82 0.84 6.7
170-182 5.05 0.95 6.2
182-195 6.09 1.07 5.7 *; Ash layer
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Table 1. (Continued)

5t.932 56°44'N Water depth Depth org.C org.N C/N
o L
153°29'E 60 m 170-175 13.8  1.13 14
Depth  org.C  org.N  C/N 210-215 14.5 1.11 15
{cm) (rig/g) (mg/g) 250-255 13.3 1.01 15
0- 10 20.4  2.93 8.2 290-295  9.83 0.80 14
330-335  8.83 0.83 13
10-20 19.0  2.60 8.5 37-375 7.25 0.76 1l
20- 30 18.2  2.42 8.8 - .
ig_ gg i;'z g'gg g'§ St.949 52°58'N Water depth
. . . 151°31'E 940 m
50- 60 17.3  2.47 8.2
60- 70 17.1  2.48 8.1 0- 10 18.0  1.81 12
70- 80 16.9  2.40 8.2 10- 20 18.0 1.59 13
80- 90 16.9  2.45 8.0 20- 30 18.0 1.44 15
90-101 17.7  2.64 7.8 30- 40 19.3  1.51 15
101-115  17.7  2.68 7.7 40- 50 16.2  1.36 14
115-124 17.9  2.65 7.9 50- 60 18.1  1.36 16
124-135 17.1  2.64 7.6 60- 64 18.0 1.36 16
135-150 17.0  2.73 1.3
150-165 17.4  2.68 7.6 St.951 46°36'N Water depth
165-177 17.6  2.70 7.6 146°55'E 3450 m
180-188 18.4  2.81 7.6 5- 15 17.1 2.53 7.9
St.935 53°54'N Water depth 1 2 ig*g g'gg g'g
144°52'E 1500 m . . .
35- 46 15.3  2.22 8.0
0- 10 17.8  2.50 8.3 49- 61 16.3  2.24 8.5
10- 16 17.8  2.53 8.2 61- 72 16.8  2.32 8.4
20- 30 17.2  2.45 8.2 72- 91 14.4  2.16 7.8
30- 40 17.5  2.38 8.6 91-102 16.5  2.43 7.9
40- 50 16.6  2.32 8.4 102-116 16.3  2.44 7.8
50- 60 17.6  2.38 8.6 116-129 15.6  2.34 7.8
60- 70 16.9  2.30 8.6 129-140 17.0  2.40 8.3
70- 80 17.3  2.38 8.5 140-150 17.2  2.51 8.3
80- 95 17.8  2.50 8.3 150-164 18.0  2.50 8.4
95-110 17.8  2.44 8.5 164-184 17.9  2.51 8.3
110-126 18.8  2.53 8.7 184-196 17.5  2.15 9.5
126-140 20.1  2.68 8.3 196-210* 4.39 0.59 8.7
140-155 23.4  2.95 9.2 210-220 15.9  1.88 8.9
155-170 24.2  2.83 10 220-234 16.6  2.07 9.4
170-185 24.9  2.80 10 234-247 15.7 1.85 9.9
188-200 12.2  1.96 7.3 247-257%* 9.58 1.38 8.1
200-215 13.9  2.14 7.6 257-271 15.2  1.96 9.1
215-230 21.1  2.51 9.8
230-242  19.5  2.38 9.6 St.933 55°58'N Water depth
245-255  19.3  2.32 9.7 152°31'E 140 m

0~ 10 2.85 0.15 22

St.938 53°29'N Water depth 10~ 20 3.42 0.35 11

145°51'E 1760 m

0- 3 14.0 1.66 9.
3- 5 13.7 1.62 9.
5- 10 13.9 1.57 10 .

10- 15 13.8 1.49 11 See Fig. 2a.

i5- 20 13.3  1.40 11 St.946 54°37'N Water depth

20- 25  14.5 1.42 13 151188 260 m

25- 30 18.4 1.58 14

35- 40 15.7 1.40 13 See Fig. 2b.

45- 50 14.0 1.21 14

st.923 56°25'N Water depth
141°27'E 180 m

50- 55 8.96 0.85 12 -
95-100 9.36 0.93 12 *; Ash layer
130-135 13.9 1.15 14
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Fig. 3. Correlation between clay contents and organic carbon contents in surface
sediments.
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Fig. 4. Correlation between clay contents and organic nitrogen contents in surface
sediments.
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