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Clay Mineral Distribution in Surface Sediments of
Mutsu Bay, Aomori Prefecture, northen Japan

Saburo Aoki

Abstract

Sixty-nine surface sediment samples from Mutsu Bay, Aomori Prefecture, northern
Japan and two river sediment samples discharging Mutsu Bay are analyzed for clay
mineral investigation by X-ray diffraction method. The major four clay minerals such
as smectite, chlorite, illite and kaolinite are semi-quantified. Smectite is the most abun-
dant with an average of 44% in the clay mineral assemblage, and chlorite and illite are
next most abundant with an average of 23% and 22%, respectively. Kaolinite is the
least amount with an average of 14%. The most outstanding characteristics by smec-
tite abundance is due to wide distribution of volcanics surrounding Mutsu Bay. Kaolin-
ite concentration is relatively higher than those in sediments of other seas around Jap-
anese islands but Mutsu Bay is not suitable for the occurrence of kaolinite because of
weather conditions. The relationship between clay mineral species and the distance
from land seems to be well correlated in some case and not to be in other cases. The
content of smectite in mud sediment is not necessarily more abundant.
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Fig.1 Index map to Mutsu Bay and its vicinity
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Fig.2 Bathymetry and mud sediment distribution in Mutsu Bay
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Fig.3 Locality of samples and rivers discharging in Mutsu Bay.
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Fig.4 X-ray diffraction pattern of sample St. 1.
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Fig.5 Smectite distribution (<2 micron size)
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Fig.6 Chlorite distribution (<2 micron size)
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Fig.7 Illite distribution (<2 micron size)
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Kaolinite
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Fig.8 Kaolinite distribution (<2 micron size)
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Table 1 Data for clay mineral composition in this study.

Station smectite chlorite illite kaolinite total (%)
1 58 25 10 7 100
5 60 25 11 4 100

12 bl 18 17 14 100
15 69 2 i 18 100
17 59 22 8 11 100
20 50 16 19 15 100
21 56 28 12 4 100
22 48 15 17 20 100
25 65 20 10 b 100
27 58 13 12 L7 100
28 45 30 9 16 100
31 61 24 9 6 100
32 47 27 18 8 100
34 36 18 18 28 100
35 69 17 8 6 100
36 36 19 25 20 100
37 59 13 16 12 100
38 61 18 13 8 100
39 42 36 15 7 100
41 55 25 10 10 100
42 51 28 13 8 100
43 75 7 14 4 100
44 47 0 11 42 100
46 61 14 13 12 100
48 45 10 38 7 100
49 26 37 24 13 100
50 49 18 18 15 100
51 44 34 11 1 100
52 37 15 17 31 100
54 39 22 L7 22 100
55 50 16 17 17 100
56 55 24 11 10 100
59 41 17 25 17 100
61 44 20 17 19 100
62 45 16 157 22 100
63 60 7 14 19 100
70 45 26 20 9 100
Tl 63 14 19 4 100
78 45 21 20 14 100
79 59 11 22 8 100
81 32 33 28 7 100
86 34 23 27 16 100
87 54 20 16 10 100
92 42 28 14 16 100
93 41 28 20 13 100
94 63 12 17 8 100

95 61 18 13 8 100
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96 62 11 15 12 100
97 43 24 15 13 100
98 45 11 24 20 100
99 51 12 23 14 100
101 31 17 32 20 100
106 37 20 24 19 100
107 52 23 15 10 100
108 61 14 18 7 100
109 45 16 20 19 100
110 41 10 22 27 100
111 33 33 18 16 100
112 33 17 26 24 100
113 50 13 28 9 100
114 36 28 20 16 100
116 49 17 16 18 100
117 34 23 26 17 100
119 47 23 17 13 100
120 43 21 24 12 100
123 38 29 18 15 100
124 38 30 19 13 100
125 23 35 26 16 100
126 14 38 32 16 100
TN 34 0 32 34 100
BRI 57 13 22 8 100
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