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geochemical study on the degradation processes of organic matter during early diagenesis: A case study in the
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Abstract: Various organic constituents were analyzed within Holocene sediments collected from 3 sites on the con-
tinental shelf off Niigata and the Mogami trough. The accumulation and degradation process of organic matter is dis-
cussed based on the distribution of the organic constituents.

The organic carbon, nitrogen, amino acid-carbon and carbohydrate-carbon contents in the core 188 sediments

(Mogami trough) were two to six times higher than those in the cores 126 and KI-3 sediments (continental shelf
off Niigata). The C/N ratios show a decreasing trend with distance from the land (corel26 > core KI-3 > core
188). The ratios of amino acid-carbon plus carbohydrate-carbon to total organic carbon are larger in core 188 com-
pared to core KI-3. Unstable chlorophyll a and b were detected in core 188. The relatively stable pheo compounds
were detected in core KI-3.

Whithin the Mogami trough, the sedimentary conditions were probably suitable for the supply and preservation of
organic matter at low temperatures. In contrast, in the continental shelf off Niigata, the organic matter may have
been diluted by the addition of detrital matter supplied from rivers, with a large fraction decomposed due to the re-
latively high temperature of the bottom water and the high porosity of the sediments. Organic matter in core 188 is
mostly marine in origin whereas the organic matter in core KI-3 is derived mainly from terrestrial higher plants.

The decomposition rate constants for organic matter are as follows; total organic carbons < total
carbohydrate-carbons < total amino acid-carbons in core 188 and KI-3. The decomposition rate constants for orga-

nic matter in core KI-3 are two to three times larger than those in core 188. This indicates that the decomposition of

organic matter is dependent on the depositional environment between the trough and continental shelf.
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Table 1 Analytical results for core 188.

-: Not determined, Org.C: Total organic carbon, Total N: Total nitrogen, Amino-C: Amino acid-carbon, Carbo-C:
Carbohydrate-carbon, Bide a: pheophorbide a, Chl b: chlorophyll b, Chl a: chlorophyll a, Phe b: pheophytin b, Phe a:

pheophytin a, P-phe a: pyropheophytin a

Depth  Org.C  TotalN C/N  Amino-C Carbo-C Chlorophylls (rg/9)

(cm) (%) (%) (mg/g)  (mg/g) Total Bide a Chlb Chla Phe b Phea P-phea
0 2.12 0.29 7.3 ©3.33 1.45 0.59 0.04 0.07 0.35 0.02 0.05 0.07
1 2.22 0.29 7.7 2.73 1.55 0.16 0.00 0.00 0.06 0.00 0.04 0.07
3 2.04 0.27 7.6 2.55 1.35 0.32 0.00 0.04 0.13 0.00 0.09 0.05
‘5 2.06 0.27 7.6 2.62 1.37 0.20 0.00 0.02 0.06 0.02 0.05 0.05
7 2.00 0.26 7.7 2.47 1.35 - - - - - - -
9 2.03 0.26 7.8 3.02 1.35 - - - - - - -
13 1.83 0.24 7.6 2.24 1.45 0.33 0.06 0.00 0.07 0.03 0.09 0.10
17 1.85 0.25 7.4 2.39 1.21 0.23 0.06 0.00 0.08 0.02 0.05 0.03
21 1.80 0.24 7.5 2.03 1.14 0.22 0.03 0.00 0.03 0.03 0.06 0.06
25 1.72 0.24 7.2 2.13 1.01 0.12 0.04 0.00 0.00 0.01 0.03 0.05
29 1.71 0.23 7.4 2.25 0.94 0.31 0.07 0.00 0.06 0.02 0.07 0.09
31 1.67 0.22 7.6 1.92 1.08 0.09 0.00 0.00 0.00 0.01 0.04 0.04
35 1.61 0.21 7.7 1.76 1.05 - - - - - - -
36 - - - - - 0.10 0.00 0.00 0.00 0.01 0.04 0.05
37 1.72 0.22 7.8 2.14 1.02 - - - - - - -
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Table 2 Analytical results for core 126.

Depth Org.C Total N C/N
(cm) (%) (%)
0 1.40 0.14 10.0
1 1.36 0.12 11.3
3 1.36 0.13 10.5
7 1.39 0.13 10.7
9 1.37 0.12 11.4
15 1.37 0.13 10.5
17 1.21 0.11 11.0
23 1.13 0.11 10.3
25 1.16 0.11 10.5
31 1.05 0.10 10.5
34 1.06 0.10 10.6
b DONE2HTH 5.
4.1 FEDIHORE L HERE
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WERESEE, ZEICHFI S NG, RiEHICB VL THRYIZ
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Table 3 Analytical results for core KI-3. Abbreviations are the same as in Table 1.

Depth  Org.C Total N C/N Amino-C  Carbo-C Chlorophylls (r9/9)
(cm) (%) (%) (mg/g9) (mg/q) Total Bide a Phe b Phe a P-phe a
0 1.13 0.13 8.7 0.52 0.46 0.60 0.12 0.06 0.20 0.18
20 0.93 0.11 8.5 0.42 0.31 0.43 0.10 0.05 0.09 0.14
40 0.87 0.10 8.7 0.38 0.31 0.28 0.08 0.04 0.09 0.05
60 0.89 0.10 8.9 0.45 0.33 0.40 0.10 0.02 0.09 0.14
80 0.93 0.10 9.3 0.47 0.32 0.27 0.05 0.05 0.04 0.11
100 0.94 0.10 9.4 0.49 0.34 - - - - -
120 0.97 0.10 9.7 0.33 0.32 - - - - -
130 - - - - - 0.18 0.04 0.01 0.03 0.07
140 0.98 0.10 9.8 0.33 0.23 - - - - -
160 0.94 0.10 9.4 0.24 0.20 - - - - -
170 - - - - - 0.34 0.05 0.07 0.05 0.13
180 0.93 0.10 9.3 0.13 0.26 - - - - -
200 0.84 0.09 9.3 0.14 0.20 - - - - -
210 - - - - - 0.25 0.05 0.03 0.03 0.12
220 0.85 0.10 8.5 0.15 0.25 - - - - -
230 - - - - - 0.13 0.04 0.00 0.03 0.06
240 0.76 0.08 9.5 0.19 0.21 - - - - -
260 0.76 0.08 9.5 0.18 0.23 - - - - -
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Fig. 3 Ratios of amino acid-carbon and carbohydrate-carbon contents to total organic carbon content.
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Fig. 7 Histograms of the n-alkanes, n-fatty acids and n-alcohols from left to right.
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First-order decomposition rate constants for total organic carbon,
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for organic substances in sediments from various environments (Henrichs, 1993).
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