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Abstracts : Chlorophylls and their degradation products in sediments from the Lakes
Kasumigaura and Teganuma were analyzed by high-performance liquid chromatography.
Chlorophyll a, pyrochlorophyll a, pheophytine a, pyropheophytine a, pheophorbide a and
pyropheophorbide a were identified in the lake sediments.

Total contents of chlorophylls were higher in the sediments from the Lake
Teganuma than in those from the Lake Kasumigaura. This may be related to the larger
supplies and better preservation of chlorophylls in the Lake Teganuma than in the Lake
Kasumigaura. The eutrophication of the Lake Teganuma has been more advanced than
that of the Lake Kasumigaura.

For both lakes, the higher contents of chlorophylls were recognized for the
sediments inside the dredging hollows than for those outside the hollows. These results
indicate the slow decomosition rate of chlorophylls in the anoxic conditions of the
dredging hollows.

Several distinctive differences were recognized also for the composition of
chlorophylls within each lake. Pyrochlorophyll a / chlorophyll a and pyropheophytin a /
pheophytin a ratios were lower for the sediments inside the hollows than for those outside,
and the both ratios in the latter showed the increasing trend with increasing depth down
to 30-40 cm depth. As pyrochlorophyll a has not been detected in the bottom sediments
from river, above results indicate that the alteration of chlorophylls to “pyro” compounds
are difficult under oxic conditions.

From our results, the following diagenetic processes are proposed for the anoxic or
slightly anoxic conditions: (1) chlorophyll a — pyrochlorophyll a — pyropheophytin a —
degradation products, (2) chlorophyll a — pheophytin a — pyropheophytin a —
degradation products.
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Fig.1 Index map showing the localities of the analyzed samples. Nos. 1 to 10 are bottom
surface sediments from rivers (1-4, 6, 8), ponds (5, 7) and lotus fields (9, 10). K-11, K-20B,
K-23WB and K-99, and T-1 and T-4 are core samples from the Lakes Kasumigaura and

Teganuma.
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Fig.2 Vertical distribution of total carbon and sulfur in the core sediments from the Lakes
Kasumigaura and Teganuma.
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Fig.3 Reverse phase HPLC chromatograms of chlorophylls in Aoko and the core sediments

from the Lake Teganuma.
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Tablel Contents of chlorophylls in the fresh
and frozen sediments from the Lake

Kasumigaura.
sample (ug/g) K-11-4 K-11-8
Name Fresh | Frozen| Fresh |Frozen
Pheophorbide a 0.16 N.D. 0.09 N.D.
Pyropheophorbide a 0.13 N.D. N.D. N.D.
Chlorophyll a 1.78 1.92 1.74 1.66
Pheophytine a 4.55 4.39 4.10 4.01
Pyropheophytine a 1.66 1.70 1.63 1.47

N.D.: Not detected. (ug/g-wet sediments)
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Table 2 Analytical results of samples.

Station  Sample Depth Chlorophylls (u#g/g) Total
No. No. (cm) Bide a P-bide a Unknown Chloa P-Chloa Pheoa P-pheo | (ug/g)
Kasumigaura core
K-20B 1 0-2 0.16 N.D. 2.03 3.3 0.16 3.58 2.43 11.7
(3.4m) * 2 2-5 0.16 VJ 2.59 3.27 0.20 3.60 2.49 12.3
3 5-10 0.06 Vi 2.29 3.01 0.32 3.75 2.62 12.1
4 10-15 N.D. Vi 1.62 1.51 0.37 2.86 2.24 8.60
5 20-25 Vi n 1.37 2.06 0.61 4.62 3.05 11.7
6 30-35 0.11 Vi 1.75 1.60 0.50 3.94 2.33 10.2
7 40-45 N.D. Y 0.19 0.24 0.06 0.71 0.78 1.98
8 50-55 Vi Vi 0.14 0.23 0.06 0.83 0.71 1.97
9 60-65 Vi Vi 0.36 0.29 0.12 1.13 1.27 3.17
10 70-75 ) Vi 0.13 0.17 0.06 0.55 0.63 1.54
K-23WB 1 0-2 N.D N.D 1.43 1.40 0.10 1.61 1.43 5.97
(3.4m) * 2 2-5 Vi Vi 0.94 1.59 023 1.88 1.55 6.19
3 5-10 Vi Vi 1.29 1.11 0.15 1.57 1.44 5.56
4 10-15 Vi Vi 1.51 0.92 0.31 1.44 1.60 5.78
5 20-25 Vi Vi 0.92 0.34 0.22 1.00 1.16 3.64
6 30-35 Vi n 0.26 0.02 0.07 0.10 0.52 0.97
7 40-45 Y Vi 0.39 0.06 0.10 0.04 0.32 0.91
8 50-55 i Y 0.35 0.02 0.03 0.06 0.36 0.82
9 60-65 ) V) 0.27 0.01 0.05 0.03 0.24 0.60
10 70-75 Vi N 0.26 N.D 0.01 0.05 0.23 0.55
K-99 1 5-10 0.37 0.29 3.60 0.27 N.D 0.98 1.08 6.59
(5.8m) * 2 10-15 0.13 0.14 2.76 N.D Vi 1.04 1.17 5.24
3 20-25 0.10 0.16 1.37 0.03 Vi 0.46 0.65 2.77
4 30-35 0.03 0.44 1.04 0.04 0.12 0.37 0.49 2.13
5 40-45 0.02 N.D 0.56 0.03 0.05 0.21 0.64 1.51
6 50-55 0.02 0.02 0.82 0.03 0.04 0.31 0.94 2.18
7 60-65 0.03 0.03 1.35 0.27 0.25 0.51 1.03 3.47
8 70-75 N.D N.D 0.80 0.05 0.08 0.22 0.54 1.69
9 80-85 Vi ) 1.64 0.08 0.08 0.31 0.70 2.81
10 90-95 0.36 Vi 1.99 0.12 0.10 0.24 0.83 3.64
11 100-105 N.D n 1.07 0.01 0.02 0.14 0.77 2.01
River, Pond, Lotus f.
K-1 (River) Surface 0.53 0.47 0.26 1.70 N.D 3.83 0.81 7.60
K-2(») do. 0.60 0.35 0.27 0.13 7 6.07 0.44 7.86
K-3(») Vi 0.16 0.19 1.01 0.17 Vi 2.76 1.23 5.52
K-4 () Vi 0.46 0.28 0.18 0.04 n 3.91 0.46 5.33
K-5 (Pond) Vi 0.84 0.37 0.24 1.26 Vi 5.30 0.90 8.91
K-6 (River) Vi 0.72 0.49 1.89 0.18 Vi 10.9 1.06 15.2
K-7 (Pond) Vi 0.03 N.D 0.03 0.13 Y 0.33 0.11 0.63
K-8 (River) n N.D Vi 0.11 0.08 n 0.14 0.09 0.42
K-9 (Lotus £f.) Vi 0.11 ] 0.26 2.11 Y 2.60 0.94 6.02
K-10 (7) Vi 0.24 ) 0.39 1.36 Vi 5.07 1.56 8.62
Teganuma core
T-1 1 0-5 0.99 1.09 3.48 2.61 1.69 6.03 6.98 22.9
(2.5m) * 2 10-15 0.91 0.70 2.22 2.42 1.00 5.44 6.38 19.1
3 20-25 1.10 1.80 2.59 3.60 1.42 7.22 8.08 25.8
4 30-35 1.18 1.09 2.47 1.68 0.62 9.07 8.77 24.8
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Table 2 Continued

Station

Sample Depth Chlorophylls (zg/g) Total
No. No. (cm) Bide a P-bide a Unknown Chloa P-Chloa Pheoa P-pheo | (ug/g)
5 40-45 0.79 0.76 1.13 1.59 0.82 8.13 10.50 23.7
6 50-55 0.42 0.25 0.84 1.54 0.51 6.10 6.67 16.3
7 60-65 0.75 0.92 2.98 3.88 3.85 21.4 24.7 58.4
8 70-75 N.D. N.D. 1.95 1.07 0.54 5.93 8.14 17.6
9 80-85 N n 1.02 0.55 0.45 4.02 5.46 11.5
T-4 1 0-5 0.19 0.34 1.71 2.87 0.45 2.06 3.81 11.4
(1.0m) * 2 10-15 N.D. N.D 0.75 0.37 0.34 0.29 1.60 3.35
3 20-25 Vi Vi 0.84 0.22. 0.21 0.21 1.06 2.54
4 30-35 Y Y 0.80 0.07 0.08 0.09 0.67 1.71
5 40-45 Vi VJ 1.22 0.12 0.25 0.10 0.96 2.65
6 50-55 Y Vi 1.20 0.06 0.10 0.07 0.63 2.06
7 60-65 Vi Y 1.14 0.04 0.02 0.07 0.40 1.67
8 70~75 Vi Vi 1.63 0.04 0.04 0.07 0.61 2.39
9 80-85 Vi Vi 1.51 0.03 0.04 0.06 0.53 2.17
10 90-95 Vj n 1.46 0.12 0.21 0.14 0.99 2.92
N.D.: Not detected. * : Water depth. (ug/g -wet sediments)
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Fig.4 Vertical distribution of chlorophylls in

Kasumigaura.
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Fig.5 Possible degradation processes of chlorophyll a in the lake sediments.
(modified after Baker and Louda, 1983, Yoshitake et al., 1987 and Keely et al., 1988).
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Fig.6 Depth profiles of Pyrochlorophyll a / Chlorophyll
a in cores K-20B, K-23WB, T-1 and T-4.
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Fig.7 Depth profiles of pyropheophytin a / pheophytin a
in cores K-20B K-23WB, T-1, and T-4.
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