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Abstract

The National Research Center for Disaster Prevention has been con-
ducted continuous observation of the tectonic movement of faults on Iwo-jima
(Sulphur Island), in the Volcano Islands, since the retrocesion of the island
in 1968, due to awareness of the enormously rapid uprising of the island
(T.Kumagai and H.Takahashi, 1976). As steam explesions and unexpected
depressions repeatedly occurred in various places of the island, the Research
Center projected a study of the crustal deformation of the isiand, concent-
rating especially on the horizontal strain and vertical movement, in coop-
eration with the Geological Survey of Japan. It was hoped that the
island’s geologic activity could be to some degree predicted.

The Geological Survey provided a network of observation stations as
shown in Fig.1 and measured the position of each observation stations by
the trilateration method, measuring distances between each stations of the
network with a Geodimeter MD-60 ( Nominal accuracy : £+ 4dmm +
st aained | the initial measurement was made in March 1976.

In January 1977, the second measurement of the position of obser-
vation stations was conducted by trilateration with the same geodimeter,
which detected the deformation of the network by crustal movements.
The height of the control point was obtained by observing sea-level changes
with a hydropressure tidal gauge as 4.245m (Fig.2). The metal plate
(Fig.13) of the control point at the summit of Mt. Osaka (110.6m) provided
by the U.S. Navy for topographic survey of the island was added as a
new station to the observation network.
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Though the time span between the first and second observations was
only about 10 months, deformation of the network was recognized.
Both negative and positive areas of vertical movement as well as of
horizontal movement clearly appeared in the area of the network. The
average upheaval! in the positive area was about 10cm, and downsinking
in the negative area also averaged about 10ecm. The average shrinkage
of distance between stations in the negative area was abouf 5em, and
the average stretch in the positive area was about 5Sem also.

It is known that Iwo-jima (Sulphur Island) has risen from 1.1 to 2.7m
during the 9 years between 1968 and 1977.

The vector of displacement of each observation station and the
qunatity of distortion in each of the triangular areas which form the
network were calculated from the quantity of change of distance between
each pair of observation stations. Quantitative answers for the quali-
tativery known compression in the northeastern area of Motoyama and
northerly stretch in other places in the island were thus obtained,

Further observation of the tectonic movement on Iwo-jima (Sulphur
Island) will be conducted repeatedly by the National Research Center for
Disaster Prevention, using the network pravided by the Geological Survey
of Japan.
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No, | %R 2 1976.73@(“ 19751 (B) | (B)-(A) (Bf(i}/?m

| {Noteno 2| 1,404, 172 | 14047090 |- 0082 |— 5%&50_5
2 ~ 3| 1,676,243 | 1,676.168 [— 00758 |_ 4.5
3 —~ 5] 1.219.%568 | 1,219.537 [— 0031 |— 25
4 ~13 1,560.023

5 — 7| 1.563. 561 | 1,563.548 [—- 0013 |— 0.8

3 —-12 424, 719 424.718 0-000

7| 2~ 5| 1,874 632 | 1.974.567 |— 0.065 [— 3.3

gl -3 2.295.019

g ~ 4] 1,B4B.045 | 1,B47.992 |— 0.083[— 2.9
10 - 3 706.722 705.685 |— 0.037 [— 5.2
11/ 3~ 5 1,758.820 | 1,758 784 |— 0.036|— 2.0
12 ~13 2.013.167

13| 4~ 5| 841.887 841.844 |— 0.036]— 4.3
‘4| 5— 7| 1,259.635 | 1,259.620 |- 0.0151— 1.2
15 — 6| 408.840 408.845 |+ 0.005 |+ 1.2
16 ~13 353. 596

17] 6=~ 7{ 1,046.-34! | 1,046.33% |— 0.002{— 0.2
18 —11|(2,567 297)] 2.567.391 |+ 0.094)+ 3.7
18] 7~ 8 610,439 610.462 |— 0.007 |— 1.2
200  —11)(2.464 29| 2,444 374 J(+ 007D+ 3.2
21 ~14 1,662.024

22| 8~ 39| 1,377.349 | 1,377.399 [+ 0.059 [+ 4.3
23 ~14 1,640,697

24 ~11)(2.417.322)] 2,417 435 K+ 0.1+ 4.7
25| 9~10] 1,854.192 | 1,954 243 I+ 0.05) |+ 2.6
26 —11)|(2,965.062)| 2,965 200 f+ 0.118)}|+ 4.0
27) 10~11/(4,028.617)] &.028.868 f+ 0.251)|+ 6.2
28| 11~7 1| 1,696.674 | 1,696.727 0053+ 3.9
29|71~7F2 135. 261 135.286 0.025 [+ 18.5
3] ~73 218.421 218 425 |+ 0.004 |+ 1.8
31 ~F4 196.807 196.801 |— 0.008|— 3.0
32|72~ 73 162 805 152.806 [+ 0.001 [+ 0.5
33 ~74 227.203 229.226 |+ 0.023 4+ 101
34| 73~F4 148.054 148.085 |+ 0.021 ]+ 14.2
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\ . 1876.3 | 197_7‘1 (| oy — (D = 5 & |
BnE - ¥ X1 v iX_| 4Y | F s E Rk
No. 1 o"bog e Y A Toon | dTove| o o o dlom

2|+ o35 283 |+ 1,047 387] +  £35 314 |+ 1.047.303 | - 0.048|. 0.066| 233 24 32 |0 082
| 5| 1.534.504 |- 674.604 | + 1 534 433 1+ 576,573 | - D071 |- 0.031] 203 353 0.077
4]+ 1.802.720 |- 675 32| + 1 602 640 |-  675.954 | - 0 080 . 0 022|195 22 340 083
5|+ 797746 |- 322,488 |+ _ 797.683 |- 927469 | - 0,048 |- 0.001 | 181 1137 |0 048
Bl+ 720 576 |- 1,324.140] +  721.458 |- 1.334.148 | - 0.036 |- 0.008 | 191 53 19 | 0.039
7]-  303.504 |- 1,533.804] - 303.637 |- 1,533,782 | - D.043 <+ 0.022|157 1§ 0|0 048
B 845,268 | - 1,B07.506| - 643.302 | - 1.BO7.485 | - 0.034 |+ 0021 | 148 17 55 | 0 040
ol . 2.124.040 |- 2,329 062 | - 2,124,108 | - 2,328 131 | - 0.085 |- 0053|222 13 47, 0,088

10| - 3,611,540 | - 3.596.425 | - 3,611.533 | - 3.596.648 | - 0.007 |- 0.223]271 47 53 0 223

1 407.966 | - 3,872,268 | - 407 871 |- 3.872.311 | - 0,005 |- 0.063 | 265 27 44| 0,083
T 433,494 | . 7,308 BB4| - 433,494 |- 2,383,884 |  0.000] 0000 0 0 0]0.000

72 363.367 | . 2.524.511 |- 383 353 | - 2.524.535 | + 0.009 |- 0.02& | 339 26 3§ |0 026

73 234 668 | - 2,488 308 | - 234.664 | - 2 485 308 | + 0.00&]+ 0.002] 63 26 6 0.004
| 74 745 200 | - 7.347.630] - 245213 | - 2.341 608 | - 0.013 | + 0,027 148 25 15 ¢.028
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EEREE AEMER R X T ER|BNEE RBAMNEE
Triangle | Rotation | Dilatation Ma|o;xz|m|pal MxnorAz:'lsnmpal Maxlrsntt:gﬂinShear
x10°8 x10°8 x 10 %107
No. 1] 13 2;+ 2201 |- 1Y, 636 |+ 3]- 4 233|-87 |- 7 413 |~ 42|+ 3.191
2|15 3[-2380|- &187 |- 85|~ 1,166|+ 5 |- 6 041 ]~ 40/~ 3.BBS
3| 152~ 4115}- 8 6B7|- 64 |- 2,238+ 26;- $.425]- 19/- 4191
41 3 25|+ 3841]- 7101+ 45|- 1.837|- 45|- 5. 484/ 0|+ 3.B27]
5|14 21- 2.854(- 8 746|+ 33|- 6.063|- 57— 2.683{- 12/~ 3 380
| Bl 14 3)-2179:- §5.565|+ 9|- 4 .97T0|- 81|- 0 655 - 36/- 4. 254
| 7| 154|- 2153{- 6.301 )+ 7 - 4.447|~ B3|- 1.655/ - 38/- 2 783
8] 164)- 1498[- 5 097|+ 7/- 4.992{- B3|~ 0.105/- 38 - 4.BB8
9] 1 65|+ 1,598/~ 5.846|- 1]|- 7.300|+ B9+ 1.455/+ 44|+ B.758
10, 3 54|~ 2815/- 4.802{+ 20|~ 4.342/— 70|—- 0.561|- 25~ 3.781
11] 3 24|+ 5.266]- 3.745(+ 58|+ 1.521- 32|- 3 266+ 13+ 6.787
12] 4 56(- 1.641|- 1.036/- 69|+ 3.365|+ 21{— 4. 401|- 24/- 7.765
13| 4 25[-1.922/- 7.232[- 61|- 2794[+ 29]- 4.438|~ 16/~ 1.644
14] 57 6|~ 3.521|+ 3.428/- 51|+ 48391+ 38/- 1.411|~ 6l- 6250
15/ 1 7 6|- 65.738|- 0.980|~ 87[- 0.B93|+ 3/- 0.087|- 42{+ 0.8086
16| 51 7{~- 4849|- 3,406+ 28|- 2760;j— Bil~ 0.846|~- 16/~ 2.114
17/ 178 7|- 2.848/- 5026/ + 56|- 0108|—- 34/~ 4. 918|+ 11+ 4810
18| 1 9 B[+ 7.677{- 3.031+ 26|+ 4338l—- 64/- 7.369|- 18/+11.707
18] 4 6911+ 5.228,—- 2.574|- 82|+ 32791+ 8{- 5853 - 37/- 9132
2011 8 7|-1.9221+ 3.765!/- 56|+ 46831+ 33 - 0.918|~- 11]- 5601
291 8 71+ 0.3680)/+ 1.982|= 71|+ 3.314([+ 19~ 1.332|- 26/ - 4648
22|11 8 9|+ 5 588[+ 6849|+ 55|+ 5431;— 35+ 1.4181+ 10+ 4014
23|11 810+ 11.215/+ 4.878|+ B4|+ 5.832|- 6/— 0.-854|+ 39/+ B EBS
2411 B 6|- 4 207 |- 1 318|- 22|- 1094+ 68/- 0 224|/+ 23|+ 0870
25| 1 79|+ 2835/~ 2552|~- 53|- 5642+ 37(+ 3 090/- 8&/+ 8 734
26 (11 T4 |- 2127+ 1 708 - B4 41901+ 26[- 2 4B1 |- 18|- 8 6T
27/ 8 6= 1287 |+ 2 704/ - BO|t+ 3676t I0[—- 0 9711 15|= 4 B47T
286(17 89 7|+ 5168 |+ 4 588 57|- 31587 — 33|+ 1 431 |+ 12|+ 1 7286
2911110 8|+ 9938+ 5 254 731+ 4738 - 17|+ O 514 28|+ 4 2286
F1| 12 4[+14.530|+ 16,99 (- 86|+21.33 4l= 4,34 |~ 41— 25.66
F2l1 3 4-18.749|+ 10.74 {- B3|+14.34 [+ 7/- 3.60 |- 38/-17.83
F3| 23 4)+26400(+ 13.91 {+ BB +1464 |- B/- 073 |+ 40|+ 1537
P4l 1 2 3}+20,222|+ 22,31 [+ 85/+23.98 |- §- 1.68 40l + 2587
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Chho=HEEEN D, 2003 4, 5 6, 11, 12k T, EEE(LE -3 ~-11x10%,
BATTH— 1 ~4x 107, BIEEH-1~—Tx10", BANESE -3, T, +4
~ 11 x 1075, =mNT, 8, 9, 10, 13 It TEHBETILB+2~7 x 107, BAETEIH+
3~8x107°, BhEEE—1~-5x10%&+1x107°, BEREME-—5~-9x10° &
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+ 10 ~22% 1075, BATEM+ 156~ 23 x 1075, &/PEEH-1~—4 X107, FEXHE
E-18~—-26x10° L+ 15 ~25x10°THhE. ChorbTlBMEETESFHREICE
WCERAS, T TB s RS, WL, SEMEKIZENHE AR LT AL Lhbhs.
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24 EE Z B
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EENZhOEHESHRERD, ThohohEELEH L, BEEBEE L. 2ho4%
#4, &5 K9, 10, 1157

&4 BRAUSHEE—K(1976 ~ 1977)

o 1976:3 () 1977-1 () | kb W 2%

B EBEDL Way| B W [k W (B (B -(A)

Noll 7692 07000 | 10,324 0000 | 0000

11138 027 [« 111,338 [ 121 644 [« 111,320 |- 0015

2 [ 118.702 j+ 111.010 [ 121,365 |+ 111,041 [+ 0001

37115 260 | 107 568 | 117915 |+ 107.581 [+ 0.023

4 | 104.206 1+ 96 .514 | 106.868 |+ 96.544 |+ 0.030

5 | 112.686 |« 104.994 [ 115,296 [+ 104.972 |- §.022

6 | 107.408 |- 94.717 | 104.968 |+ 94 .B44 |- 0.073

7 1102.309 [« 95.517 | 106.038 |« 35.714 |+ 0.097

& | 9B 784 i+ $1.082 | 101.492 |« 91.168 |+ 0.076

9| 71.566 | 63.874 | 74.287 |+ 63.963 [+ 0.088

10 | 189.730 |« 152.038 | 162.118 |4 151 .794 |- 0.244
12 | 111,832 |+ 104.240

7 1| 41,362 |, 33.670 | 44.0651. 33.742 |. 0.072

21 2.823|e 17.231| 27575, 17.251 |+ 0.0X

3¢ z2.820f. 15.128 | 25.462 |« 15.138 |+ 0.010

| swoss|. 32,391 | 42.765 ]« 32.441 |+ 0.050

%BM | 110,212 [+ 102.520 { 112.840 |+ 102.516 ]~ 0.004

2‘?.-,- 67.7 |+ 60.00B | 70.353 |. 60.028 |. 0.021
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Ne, 1[119.8|+ 52 111§ 0%+ 51, 3| 121.6 '+ 51.2 0.6+ .1 - Q11+ t.8|+0 20
211195 +51.8| 8.7+ 8101214 + 510 - 0.8 - .8 0.0+ 1.8+ 0.20
1311106 + 42.8 112.4 + 42.0 - -] + 1.&8|+0.20

L tojr1e1.0l+933)159.7 |+ 92.0] 162.1 , + 91.7 13- 1.8 o3+ 10 |+n02
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