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Abstract : Three hundred and sixteen samples of surface sediments were analyzed for tin by atomic
absorption spectrometry using a hydride generation and heated quartz cell atomizer in order to ex-
amine their relationship to sedimentary environments. These samples were collected from the
different environments, i.e., regions of eleven lakes and eight sea areas around the Japanese islands,
in the Philippine Sea and Central Pacific. '

The effect of recent environmental pollutions by tin in the lake surface sediments is not
negligible. The polluted fifty three samples were excepted for the calculation of the average values.
As for the marine sediments, there is no environmental pollution. The lake sediments of their main
origin of granitic or/and sedimentary rocks containing a large amounts of tin (e.g., Lake Biwa,
Mikata Five Lakes) are generally rich in tin, whereas the volcanics intermingled lake sediments
(e.g., Lake Nojiri, Lake Suwa) have much lower values, reflecting their tin-depleted source
materials. There is no essential difference in the tin content between the sediments of the fresh-water
lakes and the brackish-water lakes.

Average content of tin in the lake sediments (2.5 ppm, n=70) is clearly higher than that of
marine sediments (1.5 ppm, n=193). The sediments have a positive correlation in Sn-K,O
diagram: and the lake sediments are plotted in the tin-rich area, but the marine sediments are seen in
the tin-depleted field in most cases. This fact implies that the tin is distributed more abundantly in
the terrigenous environments than the oceanic ones.

The coastal marine sediments from Obama Bay, Suruga Bay and South of Kii Strait have tin
contents of 1.8-2.7 ppm, and the values are almost agreed to the tin abundance of the source areas.
The volcanics intermingled marine sediments from the Shichito-Iojima Ridge and Off Northeast
Japan to Around the Japan Trench are also much lower in tin. The contents of tin in the zeolitic
sediments are clearly higher than those of biogenic siliceous or calcareous sediments in the Central
Pacific. There are clear positive correlation between the tin and illite concentrations in the Philippine
Sea sediments. The regional distribution pattern of tin and illite in the Pacific Ocean sediments
agree well each other, suggesting the most part of tin in the marine sediments are contained in the il-
lite whose uneven distribution may be provided by the different terrigenous source materials.
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Analytical results of tin and potassium oxide for fresh-water sediments.

Sample Station Location Sn K,0 Sample Station Location Sn K,0
No. No. (em) (ppm) (%) No. No. (em) (ppm) (%)
Lake Nojiri 38 113-118 1.6 1.12
1* P-2 0-1 3.5 1.04 39 128-133 1.6 1.18
2% 5-6 1.1 0.78 40* St-125 9-14 3.0 1.20
3* 10-11 0.8 0.76 41* 19-24 2.5 1.28
4* 20-21 0.6 1.02 42* 29-34 2.5 1.29
5% 30-31 0.9 0.76 43 39-44 1.6 1.31
6 40-41 0.7 0.63 44 49-54 1.5 1.32
7 55-60 0.6 0.52 45 59-64 1.9 1.56
8* P-4 - 0-1 3.9 1.05 46 79-84 1.7 1.56
9* 5-6 2.8 1.13 47 109-114 1.6 1.60
10* 10-11 1.0 1.06 48 139-144 1.6 1.75
11* 20-21 0.7 0.95 Lake Biwa
12* 30-31 0.7 0.90 49* St-4 0-5 4.6 2.80
13 40-41 0.6 0.82 50* 20-35 4.4 2.74
14 50-51 0.8 1.18 51 35-50 4.4 2.73
15 60-61 0.6 1.23 52 65-73 4.0 2.48
16 70-71 0.7 1.21 53% BW-2 0-4 4.9 2.70
17 80-81 0.7 1.08 54* 4-9 4.6 2.83
18 89-90 0.7 1.80 55% 29-34 3.8 2.60
Lake Suwa 56 59-64 3.6 2.42
19* St-2 0-15 2.9 0.88 57 104-109 3.0 2.44 .
20* 15-30 2.6 1.11 58 179-184 3.1 2.60
21 45-60 1.2 1.25 59 194-199 3.0 2.61
22 60-75 1.2 1.12 60 254-259 3.0 2.70 ;
23 80-101 1.2 1.16 61 309-314 3.3 2.77 ;
24* St-3 0-15 5.6 1.00 62* BW-4 0-5 4.2 2.74 |
25% 15-30 1.9 1.15 63* 5-10 3.9 2.86
26 60-80 1.3 1.07 64* 30-35 4.6 2.66
27* St-8 13-25 4.2 1.03 65 60-65 3.4 2.66 ;
28 60-72 0.9 0.97 66 135-140 2.9 2.50 i
29* St-11 25-35 2.4 1.65 67 210-215 3.2 2.64 :
30 80-92 1.2 1.58 68 295-300 3.3 2.84 :
Lake Kasumigaura Lake Mikata .
31* St-10 8-13 4.2 0.90 69* St-1 0-30 4.0 1.96 :
32% 13-18 4.1 0.89 70 40-50 3.7 1.95 "‘
33* 28-33 2.4 0.89 71 60-70 3.7 1.94 j
34 53-58 2.0 0.98 72 80-90 3.6 1.80 |
35 68-73 2.3 1.16 73 100-110 3.7 1.83 :
36 88-93 2.0 1.12 74 120-130 3.3 1.70
37 ) 98-103 1.7 1.02 75 St-2 35-50 4.0 2.04

*Data were excluded for average values.
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Analytical results of tin and potassium oxide for brackish-water sediments.

Sample Station Location Sn K,0 Sample Station Location Sn K0
No. No. (em (ppm) (%) No. No. (em) (ppm) (%)
Lake Suga 99 45-60 6.5 1.75
76* St-1 20-30 3.2 2.18 100 60-70 7.6 1.90
77 40-48 1.9 1.50 Lake Shinji
78 50-55 1.9 1.46 101* St-B Surface 2.7 1.80
79* St-2 0-10 2.9 1.80 102 33-48 2.2 1.96
80* 22-30 2.9 1.89 103 66-76 2.2 2.01
81 45-55 1.6 1.73 104* St-C 0-15 2.7 1.85
82 55-65 0.8 1.32 105 36-46 2.3 1.90
Lake Suigetsu 106 61-67 2.3 1.84
§3* St-1 Surface 3.2 1.31 107* 840811-2 0-5 2.7 2.01
84 35-50 2.8 1.44 108* 5-10 3.0 2.02
85 50-65 2.2 1.48 109* 10-15 3.0 2.00
86 90-105 3.2 1.40 110* 20-25 2.9 2.08
Lake Kugushi 111 40-45 2.8 2.09
87* St-1 30-40 5.3 2.38 112 60-65 2.6 2.12
88 70-85 4.0 1.84 113 80-85 2.6 2.18
89* St-2 30-40 4.9 2.34 114 95-100 2.4 2.19
90 40-45 4.3 2.21 Lake Nakaumi
91 50-60 4.2 2.02 115* St-D 0-15 4.3 1.78
92 60-70 3.8 1.87 116 60-75 1.8 1.81
Lake Hiruga 117 80-100 1.8 1.78
93* St-1 5-25 8.0 2.04 118* St-E 0-15 2.6 1.82
94* 25-40 7.7 1.92 119* 15-30 2.0 1.86
95 _ 55-62 6.5 1.75 120* 30-40 2.0 1.94
96* St-2 0-15 7.8 1.97 121* St-F Surface 3.1 1.85
97* 15-30 7.0 1.88 122 40-65 2.1 1.85
98* 30-45 6.2 1.69 123 70-80 2.0 1.89

*Data were excluded for average values.
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Analytical results of tin and potassium oxide for sea-water sediments.

Sample Station Latitude Longitude Deph Location Sn K,0
No. No. (N) (E) (m) (cm) (ppm) (%)
Obama Bay
124 I-1 — - 7 Surface 2.3 2.46
125 I-2 - — 9 do. 2.6 2.81
126 I-4 — — 7 do. 3.0 2.96
127 V-3 — - 21 do. 2.0 2.12
128 V-4 - — 23 do. 2.2 2.21
129 V-5 — — 25 do. 2.5 2.40
130 V-6 — — 26 do. 2.1 2.11
131 VI-2 — —_ 12 do. 2.8 2.75
132 " VI-3 —_ - 16 do. 3.2 2.81
133 VI-5 — — 14 do. 2.6 2.22
134 X-2 — — 4 do. 4.0 3.20
135 X-3 — — 4 do. 2.3 2.52
136 X-4 — — 5 do. 3.0 2.72
137 X-5 — — 4 do. 3.8 3.23
Suruga Bay
138 39 34°38.2' 138°14.7' 20 Surface 1.2 2.48
139 40 31.8' 18.0' 70 do. 2.4 3.01
140 41 38.0' 21.1' 418 do. 2.2 3.03
141 42 38.5 25.6' 356 do. 2.5 2.88
142 43 38.0 30.0 180 do. 1.1 2.13
143 44 38.0 33.4' 2000 do. 2.6 2.29
144 45 37.8 38.0 1330 do. 2.0 2.52
145 46 38.4 41.2' 595 do. 1.8 2.40
146 47 38.1' 45.7' 135 do. 0.6 0.97
147 106 56.1' 43.9' 367 do. 1.4 1.78
148 107 55.8' 40.3' 1125 do. 1.7 2.7
149 108 55.2' 36.1' 823 do. 2.0 2.46
150 109 55.9 32.3' 400 do. 2.1 2.58
151 110 55.8" 27.7' o do. 1.8 2.67
South of Kii Strait
152 334 33°23.7' 134°58.1' 1355 20-32 1.9 2.63
153 244-253 1.8 2.65
154 423-432 2.1 2.70
155 327 33°14.0 135°25.2' 1566 37-44 2.0 2.51
156 210-220 2.3 2.64
157 440-444 2.6 2.76
158 570-580 2.4 2.77
159 353 33°22.9' 135°24.8' 1645 55-64 1.8 2.63
160 220-230 1.9 2.70
161 290-295 1.9 2.72
162 318 33°14.7' 135°53.0' 2070 17-25 12.2 2.50
163 97-107 2.5 2.70
164 196-205 2.3 2.72
165 288-298 2.2 2.80

— 123 —




#H

BEHAHK(ENE £35)

#3k o5&

Sample Station Latitude Longitude Deph Location Sn K,O
No. No. (N) (E) (m cm (ppm) (%)

Off Northeast Japan
166 464 42°10.0' 141°41.6' 750 28-33 0.7 1.52
167 78-82 1.1 1.86
168 127-132 0.7 1.69
169 467 40°53.7' 142°16.7' 1150 37-50 0.7 1.87
170 127-140 0.7 1.82
171 150-175 0.8 1.97
172 235-250 0.8 2.00
173 358-372 0.7 1.91
174 470 40°40.7' 142°47.0' 1650 6-17 1.0 1.74
175 110-120 0.7 1.65
176 190-200 0.7 1.80
177 310-320 0.7 1.87
178 479 39°11.2' 142°58.8' 1850 18-22 0.8 1.46
179 98-102 1.0 2.00
180 168-172 0.9 1.83
181 248-252 1.0 2.05
182 476 39°23.7' 143°53.3’ 4770 48-52 0.9 1.52
183 98-102 0.9 1.55
184 188-192 1.1 1.87
185 298-302 0.6 1.38
186 448-452 0.7 1.46
187 548-552 0.6 1.48

Around the Japan Trench .
188 450 41°37.3' 147°54.2’ 5180 18-22 1.0 1.90
189 98-102 1.1 2.04
190 198-202 1.3 2.31
191 298-302 1.5 2.36
192 398-402 1.4 2.22
193 498-502 1.3 2.09
194 442 37°51.0’ 145°35.4' 5400 0-15 1.2 1.95
195 80-95 1.3 2.44
196 172-185 1.0 2.04
197 320-335 1.2 2.07
198 360-370 1.2 2.20
199 450-462 1.2 2.20
200 455 41°31.1' 145°40.9’ 7050 0-20 0.7 1.62
201 85-100 0.9 1.67
202 160-180 0.9 1.62
203 210-230 0.9 1.70
204 340-355 0.8 1.76
205 430-445 0.8 1.64
206 438 36°42.7' 143°13.0' 7300 30-15 1.0 2.23
207 96-116 1.2 2.26
208 180-195 1.2 2.28
209 300-315 1.3 2.27
210 460-475 0.7 1.87
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Sample Station Latitude Longitude Deph Location Sn K,0
No. No. (N) (E) (m) (cm) (ppm) (%)
211 471 40°07.0' 144°21.9' ’ 7330 40-60 0.9 1.86
212 139-152 0.9 1.88
213 180-194 0.9 1.74
214 300-315 1.0 1.90
215 380-395 0.9 1.93
216 470-485 1.2 2.03
217 447 38°25.8’ 144°05.6" 7400 ) 18-22 1.5 1.96
218 98-102 1.4 2.04
219 198-202 1.3 1.95
220 298-302 1.1 2.00
221 398-402 1.1 1.91
222 449 43°09.4' 148°36.9’ 8805 48-52 1.1 1.78
223 98-102 1.0 1.69
224 198-202 1.0 1.83
225 298-302 1.0 1.86
226 398-402 0.9 1.63
227 498-502 1.0 1.64

Shichito-Iojima Ridge
228 RC293 32°47.9' 139°34.7' 1116 Surface 1.4 0.90
229 RC317 32°06.4" 139°51.7' 1403 do. 1.0 0.92
230 RC307 31°48.1' 139°07.2’ 2154 do. 1.8 1.77
231 RC322 31°15.0’ 139°53.4 2105 do. 1.3 1.44
232 RC341 30°46.0' 139°41.7' 2224 do. 1.2 1.34
233 RC358 30°13.9' 139°58.8' 2540 do. 0.7 0.88
234 RC362 29°26.9’ 140°27.9’ 2784 do. 1.0 0.83
235 P445 28°52.0’ 139°47.8’ 3303 do. 1.0 1.28
236 RC376 27°59.6' 140°39.7' 3367 do. 0.7 0.82
237 V21-84 27°57' 141°22' 4116 do. 1.1 0.86
238 V21-83 27°54' 140°03’ 3702 do. 1.1 0.90
239 P443 27°30.0’ 141°18.2' 4123 do. 0.8 0.88

Philippine Sea
240 V21-81 29°02' 136°30’ 4352 Surface 2.9 2.82
241 V20-138 28°52' 135°33’ 4244 do. 3.6 3.25
242 V21-82 27°58' 138°13’ 4565 do. 3.3 2.98
243 V21-138 26°02' 139°29' 4418 do. 1.8 3.10
244 Vai-111 24°30’ 128°31' 5616 do. 3.7 3.20
245 V21-112 23°55' 127°58’ 5960 do. 3.3 3.08
246 V21-97 23°41' 136°05’ 4868 do. 3.3 3.19
247 V21-100 23°35' 131°26' 5233 do. 3.6 3.17
248 V21-99 23°32' 132°14' 5148 do. 3.2 3.01
249 V21-96 23°27' 139°02' 5475 do. 2.6 3.08
250 V21-134 20°43' 126°23' 5298 do. 2.2 2.55
251 V21-119 15°32' 136°24' 4184 do. 2.8 2.46
252 V21-122 15°07" 133°20' 4767 do. 2.9 - 2.55
253 V21-124 14°08' 130°04' 5764 do. 1.9 2.51
254 V19-111 11°44 137°17' 5152 do. 2.4 2.28
255 V19-115 11°20' 131°03’ 5821 do. 1.6 2.20
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Sample Station Latitude Longitude Deph Location Sn K,0
No. No. (N) (E) (m) (cm) (ppm) (%)
256 V20-146 05°55' 135°31’ 4702 do. 1.4 2.03
Central Pacific*
257 1647 16°10.1' 179°19.8' W 5292 Surface 2.3 3.23
258 1646 15°22.5' 178°45.5'W 5537 do. 2.2 3.49
259 1644 13°17.0' 177°08.4'W 5027 5-15 1.8 4.25
260 300-310 1.8 2.90
261 1642 11°06.4' 175°30.7'W 5441 20-30 1.9 2.80
262 415-425 1.7 2.42
263 725-735 2.1 3.58
264 1641 9°46.8' 174°31.0'W 5829 Surface 1.8 2.49
265 1640 8°57.9 173°53.9'W 5915 5-20 1.8 2.60
266 345-355 1.4 2.03
267 725-735 1.5 1.76
268 1639 7°40.3' 172°56.8' W 5926 Surface 1.5 2.14
269 1638 6°48.7' 172°15.5'W 5791 10-20 1.5 1.98
270 125-135 1.9 1.69
271 225-235 1.2 1.58
272 424-434 0.7 0.94
273 522-532 0.8 1.09
274 697-707 0.9 1.08
275 1600 4°41.4' 173°11.9'W 5584 Surface 1.0 1.92
276 1636 4°43.4' 170°42.9'W 5747 5-20 1.1 1.87
277 225-235 1.1 1.90
278 416-426 1.1 1.70
279 714-724 1.0 1.83
280 1602 2°33.3' 171°37.7"W 5389 Surface 0.9 1.68
281 1635 3°16.4' 169°40.1' W 5351 do. 0.7 1.57
282 1635A 3°16.3’ 169°40.3' W 5350 50-60 0.6 1.09
283 1634 2°32.1' 169°06.1' W 5087 30-40 1.0 1.81
284 240-250 1.0 2.03
285 540-550 0.5 0.84
286 740-750 0.3 0.46
287 1603 1°17.2' 170°42.3'W 5479 0-15 1.3 1.72
288 237-247 0.6 1.41
289 637-647 0.5 1.20
290 1604 0°24.2' 170°02.5' W 5457 Surface 0.9 1.69
291 1632 0°26.2’ 167°33.8'W 5255 20-30 0.9 1.53
292 312-322 1.2 2.00
293 722-732 0.8 1.70
294 1605 0°57.9'S 169°01.7'W 5455 6-16 0.9 1.65
295 362-372 1.1 1.96
296 741-752 0.8 1.75
297 1631 0°58.6'S 166°20.9' W 5342 Surface 0.9 1.58
298 1630 1°30.5'S 165°52.5' W 5537 15-34 1.1 1.99
299 231-241 1.2 1.67
300 523-533 1.3 1.85
301 723-733 1.3 1.85
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Sample Station Latitude Longitude Deph Location Sn K,O
No. No. (N) (E) (m) cm (ppm) (%)
302 1629 2°53.0'S 164°57.3' W 5261 Surface 1.0 1.75
303 1607 3°02.1'S 167°29.9' W 5698 15-30 1.5 1.90
304 226-236 1.7 1.77
305 716-726 1.5 2.80
306 1628 3°30.5'S 164°09.0' W 4947 10-25 0.5 1.14
307 152-162 1.2 1.86
308 343-353 1.1 2.35
309 1627 5°27.3'S 163°64.0' W 4995 Surface 0.7 1.58
310 1623 9°26.1'S 160°14.8' W 4561 do. 0.3 0.66
311 1622 10°16.4'S 159°35.6'W 5235 5-20 1.5 3.26
312 178-188 1.5 3.46
313 575-585 1.5 3.56
314 1616 12°20.1'S 160°30.9'W 5690 Surface 1.1 2.20
315 1619 13°34.0'S 157°06.0' W 5131 do. 1.6 2.04
316 1618 14°29.6' S 158°53.0' W 5453 do. 1.4 1.98
* K,O data were taken from Sucisaxr and Kmosmira (1982).
sn( ppm )
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Vertical distribution of tin contents in the lake
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sedment cores.

— 127 —




WERERTAE(EITE £33

BTV B DAEDRFIEFOERCICE > TAREY
REENPELTVWETHAIZ LRBEZHICTHTE 5.
FZ T, B1-3RITRLELYFEDFH 5 HIREE
X ¥R 0 REERERERBHZ S W T A X EHEEDHRES
FERAR, BREES 4R LEZ. E3-» 5
BEXoiC, BBHRORETIRIZBLALOHECREHRE
HeAXeRERE hoERERT. RbHAENLED
ERHSOERBTHY, RRET TIE39ppm 27T
25, FTi#icE->THAL, H20cm XY TEBTRS S
DIBED08ppm LT RS, Zhizk L THEROR
FHZBI L TidiBiiie 2 XEHEOHEBULIRD S TnAR
W& 4 1),

F4E Lo 5BUEIZLS Sn O WER

Analytical results of tin by oxalic acid digestion.

Oxalic acid

Sample Station Location  soluble Sn’I&ota.lm ) (B)-(A]
No. No. (em)  Sn [(Kgm) [Eﬁ Sn (ppm)
Lake Nojiri
8 P-4 0-1 2.2 3.9 1.7
9 5-6 1.2 2.8 1.6
10 10-11 0.3 1.0 0.7
11 20-21 0.2 0.7 0.5
12 30-31 0.2 0.7 0.5
14 50-51 0.2 0.8 0.6
16 70-71 0.2 0.7 0.5
18 89-90 0.1 0.7 0.6
Lake Kasumigaura
31 St-10 8-13 3.1 4.2 1.1
32 13-18 3.1 4.1 1.0
33 28-33 1.2 2.4 1.2
34 53-58 1.0 2.0 1.0
35 68-73 1.1 2.3 1.2
36 88-93 0.8 2.0 1.2
37 98-103 0.7 1.7 1.0
38 113-118 0.6 1.6 1.0
39 128-133 0.6 1.6 1.0
Lake Biwa
53 BW-2 0-4 2.6 4.9 2.3
54 4-9 1.8 4.6 2.8
55 29-34 1.1 3.8 2.7
56 59-64 0.9 3.6 2.7
57 104-109 0.7 3.0 2.3
58 179-184 0.7 3.1 2.4
59 194-199 0.7 3.0 2.3
60 254-259 0.8 3.0 2.2
61 309-314 0.9 3.3 2.4

Data of total Sn were taken from Table 1.

ABHIREIC X > THEM LR X, BR2gM & it
BRETHEAXCHERTBHLRTVWZ EREZLR
5. ZZTARARERIGLTRERSBEAA VEERZ L2
MO TWBELe HBIC X 2BHEERF L. HRH
DRERFRHC O TOTHEERDP S, L HSBES %DOE
BCUET 5 & ANRBHERRE N LBbh s RBHER
WhoREEOAINREHRL, TREOHED» XL
DLPBHLANWZ EB¥bhol, 22T, 2.300H
FikEE» CERE, B EEHOKRERE o
L, BEZFEI4ERTLE, WTFhoBMBIRBNTHHE
BHBEDP LEEDOR ARBEHL TS,

FEOERMS, MBEOIEE A ORI
TREMETAIPHEINT 28R L LTARRARE
BrehblEzbhd AXBEERICELT, thoER
ERET 3w ARNEE R T RETHY, B
THIZZ LSRR E D RED S OFHEE H40 cm
ECOEHMEATHE LA BBERDS3AL(F1-2%&S
BT _RTBAT 2z iz Lz, BEoERAEHES
LTk, ERBME TR XENHEINT 2B\ EMiZRn
e, &7 —F BFFOXG L Lz,

3.2 MBILH T2 AXEEEDHS

BHMBCBITIAHEEEODHEEAOLIZT S
B, AXBIUEED Y 7 AEHEDTIHME L &M 2K
DEESFITR LZ, WABIZRIT 52 XD FHEIT2.2
ppm (n=44)TdH YV, HTHRH(FH0.7ppm) T b &
{, FMFHW(1.2ppm), B/ H(1.8ppm) LENVWFH TH
Y, FEEH(3.4ppm), =FHW(3.7 ppm) DE HBFE.
EARE O FHEIL3.0 ppm (n=26) THRKMMDOFEH L b
HoeE<, FTLHMBI6.9ppm) it BN TREILE
WERB S, ZOBORBEIE W, Aok
KRB OWFhiZBW T EWO (B 2R), ZoBlo
BHLEZOND., FOMOM TIRA L FHI(4.1 ppm)
ToeE L, H¥(1.9 ppm), EHI(1.6 ppm) TIXE.

ARLEAEH VY AEBHEORRIZE 5 MR L.
FHR#EAORE D% {12 Sn/K,0 D £ H 231/10000 D £
(LT Sn/KORMEBER) L W b A ZRZ LWEEKR 7

my hEh, MOBBHEBHOIZEALE, ZOBEN

HEINVEFZOBRIVIALIREDRMEBIC ey b & h
5.

EARMHERD IR AR L RTLBOWHE 2EF
LT % (TERASHIMA ¢f al. 1983). R XOFALYI IR
LT RETH Bl BR KB THL 2 BARERSE %
bhd. 2 THERBESEK—RK»BBKCERL
BRI HEORERERHC OV TRA X L REESHFENHG %
FEREE 6 RioR Lz, HERBENRK» SH®KIC
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5% Sn, KO GHFEOFHEL EHEMH

Means and ranges of tin and potassium oxide contents and tin/potassium oxide ratio in Recent sediments.

Sn (ppm) K20 (%) Sn
Area n ——=X10*
Mean Range Mean Range K0
Fresh-water
Lake Nojiri 8 0.7 0.6-0.8 1.06 0.52-1.80 0.64
Lake Suwa 6 1.2 0.9-1.3 1.19 0.97-1.58 0.98
Lake Kasumigaura 12 1.8 1.5-2.3 1.31 0.98-1.75 1.34
Lake Biwa 12 3.4 2.9-4.4 2.62 2.42-2.84 1.28
Lake Mikata 6 3.7 3.3-4.0 1.88 1.70-2.04 1.95
Average ( 44) 2.2 1.68 1.30
Brackish-water
Lake Suga 4 1.6 0.8-1.9 1.50 1.32-1.73 1.03
Lake Suigetsu 3 2.7 2.2-3.2 1.44 1.40-1.48 1.90
Lake Kugushi 4 4.1 3.8-4.3 1.99 1.84-2.21 2.05
Lake Hiruga 3 6.9 6.5-7.6 1.80 1.75-1.90 3.82
Lake Shinji 8 2.4 2.2-2.8 2.04 1.84-2.19 1.19
Lake Nakaumi 4 1.9 1.8-2.1 1.83 1.78-1.89 1.05
Average ( 26) 3.0 1.82 1.66
Lake sediments (70) 2.5 1.73 1.44
Sea-water
Obama Bay 14 2.7 2.0-4.0 2.61 2.11-3.23 1.05
Suruga Bay 14 1.8 0.6-2.5 2.42 0.97-3.03 0.75
South of Kii Strait 14 2.1 1.8-2.6 2.67 2.50-2.80 0.80
Off Northeast Japan 22 0.8 0.6-1.1 1.74 1.38-2.05 0.47
Around the Japan Trench 40 1.1 0.7-1.5 1.96 1.62-2.44 0.56
Shichito-Iojima Ridge 12 1.1 0.7-1.8 1.07 0.82-1.77 1.02
Philippine Sea 17 2.7 1.4-3.7 2.79 2.03-3.25 0.98
Central Pacific 60 1.2 0.3-2.3 1.98 0.46-4.25 0.61
Average (193) 1.5 2.09 0.71
All the samples (263) 1.8 1.99 0.88

LTbYiZULDORERA KLKB(1783FEBH) DL
B vk vai(15-16tit) L E X o (FRN S, 1984),
IOZLEIREEEREORNELBL L TS, La
L, BREIMA LT R OB RAD RN, —
¥, HRBESRAKD SIRKIZEL LKk AL B A
DB I > TIRE L7230 L b KRR ©
AZBEVHERIBONT, A LTHEOEEED
Flizize e LTEXIZAEOHBIRED bhkho 7.
MoT, AL T, BKEEKROHEREICLS
HERFELRVW O LBbh 3.
ZOEPEBOESPKRE, WiKko pH, BRENE
EDOBERIZOVWTHRIF LB EEZZIR i h»
Tr. fe-o THIBHEYTOR XBIX, ¢ THRBL5
FELTHEROMBEOHELZFIT TV ELEBbR 5.

3.3 BEICPIZAXBEEEDE

FHEH DA XEBEOFHER X EFEBHITE
5RIZRLTHD. ZOER,LPLLNBLIIZ, &KDOF
BfEi 1.5 ppm(n=193)Tdh v, HBELEKD FIHHE(2.5
ppm, n=70) X ¥ B & BV, BEHERDO S b TRk
INEE (1 2.7 ppm), 74 U E L HE(2.7 ppm) DKL DS
AR EH, WFKEEH(2.1 ppm), BTEE(1.8 ppm)
BFEETH Y, KEEPRE(1.2ppm), LE—HE
B¥4(1.1ppm), BAWEREN(1.1ppm), FLHH(0.8
ppm) TiZZ L\,
BEERDIC OV TOR X—{ES ) v LEIREIZER
7,8MIZR L. ThBED0E,Lbn3Xdic, AXE
BAED VU AEFEEIIECHB 2R, EiEBRERY
TRBBEOHE Lz, %< OB Sn/K,0 B &
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Relationship between tin and potassium oxide contents in the lake sediments.

VHRARCZLWEIR 7ay h&h 3., doh i
—AARBERL(E 7 M)XK FEFRE(E 8 @) nHER
MR TZOEANEZETH S, £ LTMEE, £E
—HREEER, 74V LB TIREROEMREL,
Sn/K, O o ic7ey hEh T3S,

4. BBEHOBEHROAXEEORRF

4.1 HEHOERPOZAXESHE
HAMAGUCHI ¢t al. (1964)iX, KBEBEHDRAXEHED
EHE L L CHRESE S 0.35 ppm, FEEE 0.9 ppm,

i 1.5 ppm, EREES.6ppm 2EH LR, =0
flEix ONisHI and SANDELL (1957) D55 & B < —F+ 3
YD Th-oTc. BARDIEREERKI 100018 D 57 5 R 5
b, AXEBEIII—ROMEZMRHEX 5 IIZIER
M3 2EHE7e B8 D Y, —RICEEEIRIER i
Z LK, REEMRAZ ARERBERMEBE R
B - 8, 1977).

A TH O HBEYO BT oM E IS 5 58
BHRDORIBEE6RIOR L. ThonF—4#i%, 1
FERIC YW TIZER - F5(1977), KIUEEHTFE -
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sn( ppm ) or S( %)
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Lake Kasumigaura, Station No. 10

HeR BErMomRHEMIcRONSSn LSO
WES
Vertical distribution of tin and sulfur contents
in the sediment core from Lake Kasumigaura.

T B(1981), HE P55 13 TERASHIMA and ISHIHARA
(1982) DFERICETORFERF -2 EMA b D TH
3, ERBEEHIBEL T, Jtbi, PR, LgEo
FHEX 2 ppm UF &L, ILBEHE, BEEBAERV
Thi4ppm BE TEW. DGO FHE X,
BIRFHEOTEREE? 1.1 ppm TR HIE L, FELM,
ERETIFHNTH Y, WM HOREHILBERSHK
KA T 5 ppm LI EDOBWEZRT.
KILEEOHHEIT VW2, BNETOEERN XL
EROME(FH2.6ppm) R EWFH L 1 ppm BT TE
W, BA®D KILEHE(SIO, 43-80%, ZRE, WILUAE
TAUESE) 151REHZ >V T D RS fE X 1.4 ppm TH Y,
Z OfEiZ HAMAGUCHI e al. (1964)iz L 2R OESBE S
DFHfE0.I ppm L Y EL, PHEDOFHELS ppm iT
. EREFHCOWTH AP CHATEST— 4213
Dignds, e bR, RE—ERME, A s, 7w
B A S 0 FE5fEi32.2-2.5 ppm DEFEICH B, = DOfE
1, KIEE TR ALXCELEPRNORE L ARET
by, TEEHEL OB CIxFENRELE 2 5.

4.2 HBHEBRMICBUIEEHOET
FEREHEBYFOA XBIRHEWVEEZRT, Th

Fox BEHOERHO SnEHE
Tin contents of some granitic, volcanic and sedimentary
rocks in the source areas of studied sediments.

Sn (ppm)
Samples n
Mean Range
Granitic rocks
Kitakami Belt 94 1.2 0.4-2.8
Abukuma Belt 48 1.6  0.4-3.8
Wadatoge, Nagano 6 1.1 0.5-1.4
Tsukuba, Ibaraki 9 2.6 0.8-4.2
Sanyo Belt 107 4.2
(Ohotani, Kyoto 4 8.0 5.2-13.0)
(Ibaragi, Ohosaka 7 5.5  1.2-14.0)
Sanin Belt 111 1.8
(Eastern Shimane 27 2.1 0.4-8.4)
Southwest Outer Belt 169 4.0 1.2-20.5
Volcanic rocks
Takadate, Miyagi 12 0.3 0.2-0.6
South of Yamagata 3 0.8 04-1.2
Yatsugatake, Nagano 12 0.6 04-0.8
Hachijo-jima, Tokyo 10 0.8 0.3-1.3
Izu-Hakone 8 0.7 0.4-1.0
Mt. Fuji, Shizuoka 3 1.0 0.8-1.2
Daisen-Eastern Shimane 7 0.5 0.3-0.9
Setouchi, Kagawa 14 2.6 1.2-6.0
Sedimentary rocks
Kitakami region 22 2.4 0.7-5.7
Tatsuno-Shiojiri region 15 2.2 0.5-3.7
Chiba Pref. 2 1.4 1.1-1.6
Kinki district 9 2.4 1.8-3.7
Southwest outer Zone 25 2.5  0.5-4.3

Data were taken from Isumara and Terasumma (1977), and
Terasumva and Isamara (1981, 1982).

BHEBHORENEL LTKILUERY ch s LEz
b5, Z OBOHEREDT O K0 SHEIX 1.06% (5
1R)THBH, EHIE,(1968)I X3 BIE, DEDk
A O K0 &6 813 0.90-1.21%( F#51.05%, n=>5)
ThHY, ZO—KRLEFRBMOEBYNKILLEEETH B
T RTRBT B, WAHWMHERDO X XE(1.2 ppm)i,
AT EORIEEOME(0.6 ppm) & b B, FHEIEE
OIEBEREOEITT Y. L LIEREEOBRIREL 2
WOT, FREEHL OREBRERLEHEEOME L Z
FTnaLEZONS, BrBOESHMOERES L EL
DFEETORE Cid1.1 ppm & 1.6 ppm DEME S
TRV (HFE6FE), 2RI IO TER D fE(2.6 ppm,
n=4)3ERT LBy REEYTO R XE(1.8 ppm)
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Relationship between tin and potassium oxide contents in the marine sediments (1).

L BOHIG £
BERSSHABOERYIL, 2k LTARICE
. SOOI, TEREEFOR TEBNR DBV ILE
HCMELTHY, HEBLTEREE LRSS
T, ARRZLWKIEERNED ThhnWizhtELL
N5, WRTIRRD 2 ACE T BRMOEEY 0BT
LUTH, RASIMTEOIEREE L AREICA X248
DEHABDETH B, ZhiZonTRBENOE

HbEDTSHOWRELTEL +5, KEH, HEOH
BWoO#BEERIZEL LTIEBEETHY, ZheEaF
DAXEDFEHL 2.1 ppm(n=27)Th 5. Z DfHEIL,
ZoDHOHEEYFD 2 XEDOTIHEL.3ppm(n=12)
IZIBFELW,

4.3 BEHETHICHETIEEROME
NEEBIZASEO NS RREB TS 3D, WATBH
NMAKFEO RS & TRICEY, BROKEZIERD
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#HeE WEHBEMIZIIT S Sn-K,0 DRIH(2)

Relationship between tin and potassium oxide contents in the marine sediments (2).

BEETIchB(BEIZH, 1973), BRORAIXHHERS
&, B AN A S IR FOMERE Lo W E R
TEWE3.0, 3.8, 4.0 ppm) BB S h, SEKDOFENR
RV ALLERCIEN (2.0, 2.1, 2.2, 2.5 ppm). BETAEIC
BNTiE, WATEID S NI T RHERE LT
76 1 o0 ¥ 38 T 1E SEH 1.99 ppm(n=9) TR B L, B
EEMEREER L ShB3 (A - KT, 1978) F ] ¢i1.50
ppm(n=5) TEW., EHFKEEHEBROEREY DR X

B(2.1ppm)id, FEEHANHOHREEDORAIELY
PETENEE TH 5.

Rk — B ABERLOHERDIILEKE L TR ZE
LW, Tz oMERoOMERY S KIFERERD ORE
EZPTnB L, dLEHSLMRIBEE CREREETO
AXBENEERTZ LICBfRTELBbhs. EE—
REBEEOHER Y, &b AR KLESEEY b
Y, BEWRXEEEEZAT. HAMAGUCHI e al. (1964) %
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WEBREFRAREEE B35

NEFRHESOTEF o= ) 7 HEEMTI 2T TOWR
DRILFBFDOR X EFEEL, 0.8-1.8 ppm(Fi5 1.4 ppm,
n=4)DEZETH 3,

5. #HBWMOMEE AXFER

BERE2(1973), A - KTF(1978)0BIFERERE S &
2, EMOBEHL AXEFEOMRER Lz, MR
BOMRY—W B+ ¢ F52.2 ppm(n=5), ¥k
Bt i 3.1 ppm(n=8)TH ¥, BEFIE DB & MK
W1.0ppm(n=3), ¥HE+B L h—v L NEHE 2.0
ppm(n=10) TWFh b MU O+ BB DI L EDO X
AVREEINZZ Lbhoiz.

KFEHEFREL HE LN -HEEYIL, Nakao and
Mizuno (1982)iz k> THEEEh TR Y, Tz 0RK
Ao BREAIE R FE 1L TERASHIMA et al. (1982)1C X » THHF
INTVE, ChbDOBRERIFEROEGRERE L
el B, KHRABEEKDO R XEOFHE 1.2 ppm I
WLT, 03%LL LD RBERE*EHT 5 ERKERRE
4 O F{E X 0.7 ppm(0.3-1.0 ppm, n=8) TH 72 Y {&
{, HiHABEHREEY I3 F 1.8 ppm(1.5-2.3 ppm,
n=8) TH 6 hICBEVERBIE O (FEIXER). B
KEHRRE WL, WEEREDBEVREMT(2°32'N-
7°07'S) 0> b b, WEEERYIIFES» LRI

4.0
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FLEmFOA 74 P EFEOBIR
Relationship between tin contents and illite per-
centage in the clay minerals of the sediments
from the Philippine Sea.

FRMEE(13°17'N DUk) L ra#p i (10°16'S LIFg ) ic 5 7
T5., BRPED=2—X=7TEILHFEEDO /v s
TEHREFROA X EEITFH1.5ppm(n=3) L HEZI I T
%39 (HAMAGUCHI ¢t al., 1964), KFHEFRRBORKE
HEEDOELY ETENL D TH 5.

74U EUBOEBmIC OV T, FIEmER OB
TR EN T B(0OINUMA and AOKI, 1976). ¥+
R E A AFEROBFRERT LIHER, 2 XEFER
454 NELBIFREDHBERTZ L BRbho (8
IX). —H, BERBYICBT 3 EELEHO LTI
B L Tit GRIFFIN et al. (1968)DEFZE N v, KFEPEICR
334 54 bOSHOBEITIEIOKOEY THB. T7i
bbh, 454 bOSTTEWEEDBVRENE TR
2L, ZOEILTEHEL R2ERRH Y, FICIKFED
20°-40°N DR TL V., ZOEROA 54 biE, b
LTE—my 27 V7 OBERMHENL Yy PR T
ERINAOBRHERLZLEZOLRTRBY, ¥%E
DA FA b O AAEERILTERFED30°N 41 TIL
BoTWaBDIE, FEREOMIIM»SEHEINIZED L
BRI TS, LRFEOBEBR TIEA 51 F oy
MDD, ZoWETEA IA PLYBEVEY R
T4 P EOMN LGB ERT S THY, ELEY R
T4 FOBEEL LTIRAR, P AFryh, T Va—
Vr VHIER EOKIUREBEOEERKENWLEEZ LR
T 5 {GRIFFIN ¢ al., 1968).

BIR KPHEFRBBIVTZ4 YV BIBITS
B0 Sn, K,0 6 HE

Average contents of tin and potassium oxide based

on their localities for some selected marine sediments.

Sn K,0

Area n (Ppm) (%)

Cebtral Pacific
Mid-Pacific Mountains (16°N-13°N) 4 2.0 3.47
Central Pacific Basin (11°N-6°N) 14 1.5 2.01

Central Pacific Basin (4°N-1°S) 22 0.9 1.61
Central pacific Basin to Manihiki
Northeastern Basin (1°S-9°S) 14 1.1 1.77

Penrhyn Basin (10°S-14°S) 6 1.4 2.75
Philippine Sea

Northern Part (29°N-23°N) 10 3.1 3.09

Southern Part (20°N-5°N) 7 2.2 2.37
Off Northeast Japan to Around the Japan Trench

Continental slope 22 0.8 1.74

Trench bottom 28 1.0 1.88

Oceanic floor » 12 1.2 2.15
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10 KFHICBT 51 74 bOST
Illite concentrations in the <2 u size fraction of
sediments in the Pacific Ocean.

KEHEZRBI B4 514 VOSTEAREERDORE G
BT 572, KEERRTORERY &34 &~
5OoNEIRICK S L, 74V ORI
L Emic, BEih—BRBEELIC oW T b AR
H, BEE, KEED=ZSRHPITTAXEEELEH
L, BI7TRICRLE. ZORPLLID LT, KFE
FRRIFIZBOTIZA T4 POBEEBIR DS WREM T
OHEBRDFO R XEIZFH 1 ppm BE TEL, DM
ficEVWERERT. 74 ) CLBRBITBAL T4 D
AL, AR THEITEN(BIOR) 2, 2 X8
23°N & b Jb¥B o ¥ <X F 15 3.1 ppm(n=10), 20°N
L VBT 22ppm(n=7)Th 3. FIO0FIC LI,
Hlth— B ARBERLOA 54 by, BEAESc
P72, BrOHR LI > THL RB3HEAERT. =
XEHE S EAOFEMH ik FE 0.8 ppm(n=22), &
BOBARBE—TE - D 2F vy W IBEOHEE G
1.0 ppm(n=28), HbEILSHENWKFESL— LD
WA iz 1.2ppm(n=12) L 2V, CoEKICE

WTHA T4 FOFHLRN—HERT

Bl & EEMHEEY PO X B, HtsEHFoA
SAFEERLEOHEERTZ LIXHACH»THY, 2
OEHE LTiiBAF DR X(0.8 ug/l, HAMAGUCHI et
a., 1968)534 54 MNCREINBLEZ BT LHTE
5. Lil, AHERBRECAIEOEVW T 4 Y VL
HOHEEY THEE 3.7 ppm Th Y, F 7z HAMAGUCHI
et al. (1964)iz & BERFEHEDHYLFD 2 I EEE(F
¥ 4.9 ppm, n=10) ®° B & ¥ ® 75 # L ( ¥ 35 4.1 ppm,
n=3)DEZEH T EMBHROKBEY LA ROTEREE
DA RBIRIESRTHICENETIEAWY. %2, 1541
OFEHEBFIZABERIK L T ER, FE, v L —
T, FALEOEREEFORXERZARTER AL
CEDWBHEOFE(4.2ppm) L Y L E BBV &0
41851 T Vv % (ISHIHARA and TERASHIMA, 1978; ISHIHARA
eal, 1980), f>TA 54 bhDRA XL, & LTHRE
M b dicBED SR S NI TTREME SRS, A XFERD
SRR OEBELBECERLTVWS L BbA
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