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Abstract

Muddy sediment samples from the Arakawa river and the Tokyo bay were
analyzed for n-alkanes, n-alcoholes, 4-methyl-sterols and 4-desmethyl-sterols. Broad
humps that are related to oil pollution were found in the hydrocarbon fraction of the
sediment samples. The content of n-alkanes, n-alcoholes, 4-desmethyl-sterols of 14
samples averaged 3.93ug/g, 18.2ug/g, 23.03ug/g, respectively. Larger contents occur
in the sediments from the Tokyo bay than the Arakawa river. In the triangular
diagram of C,;, C.s, Cae-steroles, the sediments of the Arakawa river are plotted on
open marine and estuarine or bay, the sediments of the Tokyo bay are plotted on
estuarine or bay and open marine.

The distribution pattern-1; the contents of coprostanol (ug/g), 4-desmethyl
-sterols(%); G, M, N, U, H, S and V (Table 5) are decreased with increasing water
depth and father seaward from the coast. Conversely, the contents of 4-desmethyl
-sterols(%); A, B,E, F, I, ], 1, O, Q and R (Table 5) are increased.

The distribution pattern-2; the highest contents (ug/g) of n-alkanes, n-alco-
holes, phytol, dinosterol and 4-desmethyl-sterols are found in the muddy sediments on
the central part of the Tokyo bay. L/H and CPI ratio of n-alkanes, n-alcoholes did
not show regional trends.
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Fig. 1 Bottom topography and location of
the sediments samples in the Tokyo
Bay.

Table. 1 Sediment samples from the Arakawa and the Tokyo Bay.
Sta. No. Distance W.D. Org.C Total N C/N Lignin Lignin ¢C ft

(km) (m) (%) (%) (ng/g) (6/0rgC) (%) (%)

Arakawa 4902 —7.3 5 1.74 0.21 8.3 852 4.90 —25.0 88.9
4903 —5.7 6 1.76 0.19 9.3 663 3.77 —24.9 87.8

4904 -3.7 6 1.48 0.17 8.7 241 1.63 —24.7 85.6

4905 —2.1 7 1.83 0.21 8.7 435 2.38 —24.0 77.8

4908 0 8 1.73 0.22 7.9 388 2.24 —23.4 71.1

Tokyo  KT841-1 5.6 14 2.14 0.25 8.6 165 0.77 —20.3 36.7
Bay KT8 S1-1 16.2 27 2.68 0.35 7.7 110 0.41 —18.7 18.9
KT84 16—1 18.9 31 3.06 0.38 8.0 122 0.40 —17.8 8.9

KT85 S4—1 21.8 33 2.48 0.32 7.7 114 0.46 —18.8 20.0

KT85 S6—1 25.1 31 2.01 0.26 7.8 118 0.59 —19.0 22.2

KT84 20—1 29.7 36 2.12 0.25 8.5 118 0.56 —18.7 18.9

KT85 S8—1 32.2 41 2.17 0.29 7.6 124 0.57 —18.6 17.8

KT85 S9-1 35.6 46 1.35 0.18 7.6 103 0.76 —18.6 17.8

KT8 510—-1  38.8 56 1.65 0.22 7.5 89 0.54 —18.5 16.7

mean values (n=14) 24.79 2.01  0.25 8.1 260.1 1.43 —20.8 42.1
Arakawa (n=5) 6.4 1.71 0.20 8.6 515.8 2.98 —24.4 82.2
Toyko Bay (n=9) 35 2.18 0.28 7.9 118.1 0.56 —18.8 19.8
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Table. 2 n-Alkanes data of surface sediments from the Arakawa and the Tokyo Bay.

Sta. No. nglg pg/g-C L/H CPl Pristane Phytane Pr/Ph Peaks
(ng/g) (ug/g)
Arakawa 4902 3.17 182.0 0.13 1.69 0.16 0.14 1.1 29,27,25
4903 2.76 156.6 0.24 1.85 0.26 0.22 1.2 29,25,31
4904 1.50 101.4 0.22 1.68 0.07 0.10 0.7 25,29,27
4905 2.13 116.3 0.32 1.73 0.15 0.18 0.8 29,25,27
4908 5.85 338.1 0.12 1.99 0.19 0.16 1.2 29,31,27
Tokyo KT84 1—1 3.18 148 .4 0.11 1.87 0.10 0.07 1.4 29,31,27
Bay KT85 S1—1 6.88 256.9 0.09 1.80 0.18 0.09 2.0 31,29,27
KT84 16—1 4.72 154 .4 0.10 1.69 0.19 0.08 2.4 29,31,27
KT85 S4—1 5.11 206.1 0.09 1.89 0.15 0.09 1.7 29,31,27
KT85 S6—1 3.74 186.0 0.08 1.90 0.15 0.05 3.0 29,31,27
KT84 20—1 3.80 179.1 0.09 1.98 0.18 0.07 2.6 29,31,27
KT85 S8—1 4.36 200.8 0.10 1.97 0.27 0.08 3.4 29,31,27
KT85 S9—1 4.22 312.6 0.07 2.13 0.12 0.04 3.0 29,31,27
KT85 S10—1  3.58 217.1 0.11 1.96 0.29 0.05 5.8 29,31,27
mean values (n=14) 3.93 196.8 0.13 1.87 0.18 0.10 2.2 —
Arakawa (n=5) 3.08 178.9 0.21 1.79 0.17 0.16 1.0 —_—
Tokyo Bay (n=9) 4.40 206.8 0.09 1.91 0.18 0.07 2.8 e
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Table. 3 n-Alcohols data of surface sediments from the Arakawa and the Tokyo Bay.

Sta. No. rg/g  ug/gC  L/H CPI  Phytol Phytol Peaks
(ng/g) (ug/g-C)
Arakawa 4902 14.76  848.1 0.33 6.71 4.7 268.0  24,26,22
4903 13.47  765.4 0.28 6.97 3.2 182.3  24,26,22
4904 9.19  621.2 0.44 5.95 3.3 223.3  24,26,16
4905 19.84  1084.2 0.37 6.04 9.9  538.8  24,26,22
4908 18.75 1083.8 0.44 6.65 8.0  464.4  24,26,16
Tokyo KT84 1—1 15.07  704.0 0.26 5.87 22.3  1039.9  24,26,28
Bay KT8 S1—1 25.93  967.4 0.34 4.10 44.5 1670.6  24,22,26
KT8416—1  25.18  823.0 0.42 5.75 43.4 1418.0  24,22,26
KT8 S4—1  22.26  897.4 0.42 4.65 39.0 1571.9  24,22,16
KT85 S6—1  20.68 1028.9 0.38 5.71 32.8  1634.1  24,22,26
KT8420—1 17.06  804.5 0.36 6.86 26.3 1238.9  24,22,26
KT8 S8—1  20.04  923.3 0.48 5.51 32.2  1485.3  24,22,16
KT85 S9—1  20.02 1482.9 0.44 5.56 29.7 2203.3  24,22,26
KT85 S10—1 13.58  822.8 0.40 5.21 20.5 1242.0  24,22,26
mean values (n=14) 18.27  918.4 0.38 5.82 22.8  1084.3 —
Arakawa (n=5) 15.20  880.5 0.37 6.46 5.8  335.4 e
Tokyo Bay (n=9) 19.98  939.4 0.39 5.47 32.3  1500.4 —
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Fig. 6 Gas chromatograms of 4-desmethyl-sterols
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Fig. 7 Percentage compositions of 4-desmethyl-sterols.

Table. 4 Sterols data of surface sediments from the Arakawa and the Tokyo Bay.

Sta. No. ng/g 1g/g-C dinosterol dinosterol coprostanol coprostanol MQU/ABL
(ug/g)  (ug/gC)  (ug/g)  (ug/gC)
Arakawa 4902 4.84 278.0 0.01 0.9 2.22 127.7 12.40
4903 3.91 222.3 0.04 2.4 2.40 136.3 12.51
4904 4.00 270.2 0.04 3.0 2.13 144.1 15.22
4905 9.18 501.7 0.39 21.2 4.14 226.1 7.11
4908 8.34 510.9 0.24 13.8 1.83 105.8 5.11
Tokyo KT84 1—1 14.86 694.2 1.58 73.6 1.49 69.8 2.55
Bay KT85 S1—1 42.00 1567.0 6.77 252.6 2.33 86.8 2.42
KT84 16—1 45.76 1495.5 3.89 127.0 1.58 51.7 1.88
KT85 S4—1 37.18 1499.4 5.21 210.2 1.65 66.5 2.10
KT85 S6—1 24.84 1235.8 3.20 159.0 1.43 71.1 2.23
KT84 20—1 24.42 1152.1 2.12 100.1 0.50 23.6 2.05
KT85 S8—1 30.52 1406.2 3.71 171.2 1.38 63.6 2.41
KT85 S9—1 25.81 1911.8 4.13 306.3 1.41 104.3 2.32
KT85 S10—1 18.77 1137.7 3.00 181.5 1.08 65.5 2.45
mean values (n=14) 21.03 991.6 2.45 115.9 1.83 95.9 5.20
Arakawa (n=5) 6.05 356.6 0.14 8.3 2.54 226.1 10.47
Tokyo Bay (n=9) 29.35 1344 .4 3.73 175.7 1.43 67.0 2.27
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Table. 5 Assignment of 4-desmethyl-sterols.

Peak? Identification® Cn® D. B4 MW I(TMS) ug/g®
A 24-norcholesta-5, 22E-dien-3a-ol 26 5, 22 442 0.85
B 24-norcholest-22E-en-34-ol 26 22 444 0.31
C  27-nor-24-methylcholesta-5, 22E-dien-38-0l 27 5, 22 456 0.25
E  cholesta-5, 22E-dien-38-0l (22-dehydrocholesterol) 27 5, 22 456 1.03
F 5« (H)-cholest-22E-en-38-ol 27 22 458 0.53
G  cholest-5-en-38-0l (cholesterol) 27 5 458 3.33
H 5a(H)-cholestan-38-0l (cholestanol) 27 - 460 2.05
I 24-methylcholesta-5, 22E-dien-38-0l (brassicasterol) 28 5, 22 470 1.70
J  24-methyl-5a (H) -cholest-22E-en-38-0l 28 22 472 0.73
1 24-methylcholesta-5, 24 (28) -dien-38-ol 28 5, 24 470 1.21
M  24-methylcholest-5-en-38-o0l (campesterol) 28 5 472 1.16
N 24-methyl-5a (H)-cholestan-38-ol (campestanol) 28 - 474 0.45
O 23, 24-dimethylcholesta-5, 22E-dien-35-0l 29 5, 22 484 0.44
Q  24-ethylcholesta-5, 22E-dien-38-0l (stigmasterol) 29 5,22 484 2.25
R 24-ethyl-5a (H) -cholest-22E-en-38-0l 29 22 436 0.30
S 23, 24-dimethylcholest-5-en-38-0l 29 486 0.08
U  24-ethylcholest-5-en-38-0l (B8-sitosterol) 29 5 486 2.35
V  24-ethyl-5a (H) -cholestan-38-0l (stigmastanol) 29 — 488 1.99

a: See Fig. 6. b: Trivial names are in parentheses. c¢: Number of carbon atoms

d: Positions of double bond e: Mean values (n=14)

C-28 1M
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\
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’

.
- 4904 1903
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Q+u

C-29

Fig. 8 Distribution of Cy, Cys, Cy sterols in the sediments.
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THilll, 1983), 27T R ¥/ — L& (ug/g) 13, FelllTIZ1.83~4.14ug/s (FH92 54ug/g)
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5—6. EREAEBHEEENSH

W BT B ERFEEY OO0 L EEE M5 7201, A (1986 ;1988 5 1993) i3,
BEACR A Y CIREREFRARY L LT F =V WE, e —X, BREEMEL T
BEEER(LAEZE (PAH), 7LVFLR2E 2 ANEK EEE (ABS), 7LVFLRE Y
(AB) #4H#L, BEYIOSHIMG/ NS —> 1, SFRY -2 2306 sd I EikH
&S L7,

BARNY — v 1 IS BEEERILKE (PAH), V7= (BIXKA), tro—A0D&
ERCESND DT, WO»S5BENICH D> CEEMZIE—HIZED T 5 O0EHT
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AR AR OO/ Y —  CIREHRO SRR EBEG I 5 L, oMy — 1%
TTHDIZa7TORY /) —)v (ug/g) EIOKA), AT u—MIHT2EE (%) TR
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6. X & &
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FNATF A=), 4-FAAFIVAT O—MIZ DT EZEH 2RI LI,



B HERE Y O RERIRE Y & BRE R 23

N-7 VA VIO ANY BB D, EEOMBERERL TWwb, N 7TOREFRN & B
BTER 2, BEEOFYY (n=14) 1Z, n-7H> (3.93ug/g), n-7)a—i (18.27
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