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ON THE RESULT OF THE PRECISE LEVELLING
AT SAKURAJIMA (Part 1)

by Keizo YOSHIKAWA

Synopsis

On the studies of crustal deformations accompanied by a volcanic activity, many inves-
tigators reported their interesting results. Above all, a large scale crustal deformation caused
by the greatest eruption of Sakurajima Volcano in 1914, was one of the repressentations.
But, before we set up the levelling route in Sakurajima (see Fig. 1) on the occassion of
reopening the eruption in Oct. 1955, anyone had not been able to know the mode of the
crustal deformation of Sakurajima itself.

In Feb. 1957 and in Feb. 1958, two successive precise levellings were carried out along
the levelling route in Sakurajima. From these results, the mode of the crustal deformation
of Sakurajima itself in the time of the active period was made clear.

The main results are as follows;

1) The southern part of Sakurajima has sunk, while the nouthern part has eleveted, in
reference to the bench-mark No. 2500.
2) The bence-mark No. 12 and No. 28 show an abnormal relative settlement.
3) The block movement of Sakurajima was studied by ultilizing Miyabe’s method, the incl-
ination of the block being
8.9%x10-%cos (0—-13°)

where ¢ is the azimuth in degree measured counter-clockwise from N.
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Fig. 1. Levelling route and distribution of bench-mark. HEEL 3RDA v
Table 1.
Aws omo | W | e (ks m | ® | EE
‘ m. cm. mm| m cm mm. mm., ’ m. cm. mm., m. cm. mm. mm.
2500 | 0 ’ 0 0 15 | — I —~08 93 6.3 | —
. 1 H
1| — +21 93 6.7 — 16 ‘ -15 54 11 | —-15 54 38 | - 2.7
2 +32 92 64 | +32 90 23 -24.1 17 ‘ —-16 72 98 —-16 72 98 \ 0
3 | — | 442 87 62 — 1l 18| — ~16 44 38 | -
4 — +07 31 39 —4 19 , -15 67 89 | -15 67 14 | + 75
5 } +13 34 85 +13 32 21 —-264 (| 20 ‘ -16 67 7.2 -16 66 4.7 | -+125
6 -00 03 0.7 -00 05 84 -27.7 21 —-13 37 44 -13 35 94 | +150
7 — +12 41 7.2 - 22 -17 73 33 -17 71 02 | +231
8 — +41 76 33 - 23 -17 80 88 -17 77 9.2 | 4296
9 +23 79 66 : +23 77 09 ~-257 | 24 -16 01 7.0 -15 98 61 | -+309
10 — +14 96 5.5 — 25 -16 09 05 -16 05 50 | +355
11 -04 25 10 ‘ —-04 26 22 -11.2 26 -16 90 0.7 —-16 8 7.0 +-43.7
12 -01 51 52 ' —-01 54 11 -259 | 27 —-16 15 1.8 - -
13 -09 53 61 -—-09 54 41 - 80 28 ~-07 42 65 -07 41 04 +16.1
14 — | +06 69 35 — || 29 | 466 21 50 | +66 25 69 | +419
H,;; Relative hight of the bench mark in 1957 H,; “” in 1938
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Table 2. Azimuth in degree measured counter-clockwise from N.

from i
x 2 5 6 9 1 13 16 17 19 20 21 22 23 24 25 26 29
2 — 99° 85 89 101 108 116 119 124 128 131 138 143 148 152 158 176
5 279° — 67 84 100 111 120 123 129 134 137 145 151 157 162 168 188
6 265 247 — 93 110 120 127 131 137 141 144 153 158 165 170 175 195
9 269 264 273 — 128 135 138 143 151 155 158 167 172 180 185 190 208
11 281 280 290 308 — 144 142 150 161 166 169 179 184 192 198 203 221
13 288 291 300 315 324 — 141 153 172 176 179 191 195 205 210 215 232
16 206 300 307 318 322 321 — 230 240 224 220 222 222 230 234 237 248
17 299 303 311 323 330 333 50 — 245 222 217 220 221 230 235 237 219
19 304 309 317 331 341 352 60 65 — 194 198 212 215 226 233 236 250
20 308 314 321 335 346 356 44 42 14 — 203 219 221 233 239 242 254
21 311 317 324 338 349 359 40 37 18 23 — 225 225 238 244 246 258
22 318 325 333 347 359 11 42 40 32 39 45 — 225 247 254 254 264
23 323 331 338 352 4 15 42 41 35 41 45 45 — 267 269 263 271
24 328 337 345 0 12 25 50 50 46 53 58 67 87 — 271 261 271
25 332 342 350 5 18 30 54 55 53 59 64 74 83 91 — 254 272
26 338 348 355 10 23 35 57 57 56 62 66 74 83 81 T4 — 277
29 3% 8 15 28 41 52 68 69 70 74 78 84 91 91 92 97 —
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Table 3. Gradient in 10-¢

from .

o 2 5 6 9 11 13 16 17 19 20 21 22 23 24 25 26 29
2 —+144+15+403 -2.2 -23 —~24 -28 -36 —41 -44 -53 -60 -65 —-7.3 —84-92
5 -14 —+12+402-—34-33 -30-35-47 -52~-54-63-70-76 -84 —-95-98
6 -15-12 — —-10-46-40-35-39-52-56 -58-66-72-76 -84 -93-92
9 +03 -02+10 — —-80—-53-40-45-59-63 -64~-70-75-77 -83 -9.0-82

11 +22434446+80 — —-21-22-28-47-52-54-61-64-66 —-71 —-78-65
13 +23+433+40-+534+21 — -22-33-61-65-65-70-73-71 -75 —-81-63
16 +24+3.04354+40422+22 — -49-77-82-79-75-77-68 —-70 -75-54
17 +2.8 4+35+3.9 +45+28 433 +49 — -94-96 -87-80-80-70 -72 -77-54
19 +3.6 +-4.7 452 459 +4.7 +6.1 +7.7 +94 — ~7.7 -70-71-74 -65 -68 —65—-49
20 +41+52 +5.6 +6.3 +5.2 +6.5+82 496 +77 — —-59 —-66-71-59 -63 -71-44
21 +44 454 +58 164 154 465 +79 +87+70+59 — —-68-74-58 —-62 —72-42
22 +5.3 4+-6.3 4-6.6 +7.0 +6.1 +-7.0 +-7.5 1+-8.0 +7.1 466 +68 — —-81 ~-49 -56 —-69 -35
23 +6.0 +7.0+72 475 +64 +73 +7.7+80+74 +71+74+81 — -01 -37 -60-25
24 +6.5 476 +7.6 +7.7 +6.6 +7.1 4-6.8 4-7.0 1-6.5 459 +-58 +-49+01 — -68 —-9.0 -28
25 +7.3 184184 +83 +71+75+7.0472 168 -+63 162 +5.6 3.7 168 — —10.6 —2.0
26 +84 195 +9.3 +9.0 478 +81 475 +-7.7 +6.5 4-7.1 +7.0 +-6.9 +6.0 +-9.0 -+-10.6 — +0.7
29 +9.2 +98 +9.2 +-8.2 +6.5 4-6.3 +5.4 4-5.4 +-49 +-44 +-42 435425 +28 +20 -07 -~
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