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Fig. 1. Location of gravity observation sites. For abbreviations, PS
stands for MOTOMACHI-PS, WF for MOTOMACHI-WF, AP for
OSHIMA-AP and O.H. for ONSEN HOTEL.
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Table 1. Location of the observation sites.

Site Longitude Latitude Altitude

(deg min) (deg min) (m)
BM9330 139 5.87 3B 2.74 6.30
BM10218 139 26.26 34 43.50 342.09
BM10220 139 26.38 34 42.34 322.11
BM10223 139 27.06 34 41.52 20. 86
BM10224 139 26.33 34 40.99 69. 52
BM10225 139 25.45 34 40.78 33.67
BM10228 139 22.89 34 41.81 57.73
BM10229 139 22,12 34 42.32 97.50
BM10233 139 21.66 34 45.27 41.12
BM10234 139 21.97 34 46.26 55. 69
0-1001 139 23.31 34 43.&4 537.88
0-1002 139 22.97 34 44.06 557.10
0-1003 139 23.77 34 45.28 440. 50
0-1004 139 23.17 34 45.42 300. 02
0-1005 139 22.59 34 45.86 170.05
0-1006 139 21.62 34 44.60 32.44
0-1007 139 21.61 34 43.88 16.98
0-1010 139 23.92 34 41.03 24.83
0-1014 139 26.25 34 45.38 113.10
0-1015 139 25.13 34 46.80 17.50
0-1113 139 26.11 34 41.86 208. 06
0-1116 139 26.28 34 44.07 344.21
0-1117 139 26.11 34 44.78 322.27
0-1122 139 24.25 34 44.55 487.77
MK 139 23.72 34 43.66 672.03
MOTOMACHI-PS 139 21.85 34 44.79 60
MOTOMACHI-WF 189 21.36 34 44.90 5
OKATA TG 139 23.68 34 47.18 3.26
ONSEN HOTEL 139 24.38 34 45.01 498. 40
OSHIMA-AP 139 21.93 34 46.65 40
OSHIMA-FGS 139 22.6 34 45.8 191.8

Abbreviations.

AP: Airport. BM : Benchmark.

FGS: Fundamental Gravity Station.

PS: Primary School. TG: Tide Gauge Station.
WF: Wharf.
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Table 2. Relative gravity values, g, with respect to MOTOMACHI-PS in May
1983. Unit is milligals. The discrepancy between the go and return measure-
ments is denoted by 4. The superscripts 31 and 581 stand for results of
gravimeters G381 and G581, respectively. The values with the symbol *
are obtained by choosing —91.468 milligals (see the result on May 25) as
the relative gravity at ONSEN HOTEL.

Site (Date) g 53 g8t 5581
(May 24)

MOTOMACHI-PS 0.0 —0.014 0.0 0.002
BM10229 —16. 882 0.032 —16. 920 0.000
BM10224 —5.953 —0.033 —5.958 0.010
BM10218 —56.143 —0.020 —b56.148 0. 037
0-1015 15.396 0.007 15.392 0.005
MOTOMACHI-PS —0.003 —0.001 —0.007 —0.013
(May 25)

ONSEN HOTEL —91.468 0.004 —91.523 0.032
0-1003 —179.805 —0.012 —179.905 0.044
0-1004 —48.607 —0.022 —48.652 0.033
OSHIMA-FGS —24.833 —0.038 —24. 876 0.003
BM10233 3.793 —0.009 3.751 0. 007
MOTOMACHI-PS 0.0 —0.046 0.0 0.017
MOTOMACHI-WF 10. 394 0.040 10. 367 0.007
BM9330 —23.473 0.013 —23.547 0.000
(May 26)

MOTOMACHI-PS 0.0 0.013 0.0 0.010
0-1007 7.571 —0.020 7.584 0.043
BM10229 —16.957 —0.033 —16.912 —0.003
BM10228 —10.367 0.019 —10.371 —0.039
0-1010 —5.719 —0.002 —5.767 —0.087
BM10225 ‘ —1.885 0.031

BM10224 3 —5.945 0.024

BM10223 12. 452 0.037

0-1113 —31. 369 0. 022 —31.423 0.035
BM10220 —57.210 0.034 —b7.269 0.004
BM10218 —56.103 0.003 —56.130 —0.011
0-1117 —53.919 0.013 —53. 966 —0.006
0-1014 —8.982 —0.009 —9.022 —0.003
0-1015 15.436 0.009 15.425 0.017
(May 27)

MOTOMACHI-PS — — 0.0 0.024
ONSEN HOTEL —91.468* 0. 030 —91.528 —0.006
0-1003 ; —79.825* —0.028 —179.895 —0.000
0-1002 L —115.432% 0. 005 —115.470 0.015
0-1001 —100. 523* 0.044 —100. 609 0.009

135
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Table 3. Relative gravity values in December 1986. For the symbols,
see Table 2. Unit is milligals.

Slte (Date) 931 581 g581 5581 g705 5705
(Dec. 21)

MOTOMACHI-PS 0.0 0. 006 0.0 —0. 027 0.0 0.006
0-1006 4.661 —0.010 4.575 0.023 4.653 0.029
0-1007 7.548 0.007 7.520 0. 005 7.534 —0.007
BM10229 —16.902 0.007 —16.960 —0.000 —16.916 —0.016
BM10228 —10.370 0.008 —10.439 0.003 —10. 380 0. 000
0-1010 —b.793 0. 005 —5.822 —0.008 —5.790 0.004
BM10225 —1.923 —0.004 —1.946 —0.004 —1.915 —0.014
BM10224 —5.974 0.003 —5.999 —0.011 —5.965 —0.016
BM10223 12. 466 0.011 12.433 —0.002 12.463 —0.026
(Dec. 22)

MOTOMACHI-PS 0.0 —0.015 0.0 0. 006 0.0 0.007
BM10233 3.742 —0.009 3.1768 0.016 3.771 —0.002
OKATA TG 21.091 —0.029 21.062 —0.015 21.073 —0.005
0-1015 15. 368 0.018 15. 345 0.027 15. 351 0.008
0-1014 —9.125 0.014 —9.148 —0.002 —9.134 —0.018
BM10218 —56.179 0.008 —56.194 —0.010 —56.169 0. 000
BM10220 —57.225 0.005 —57.267 —0.013 —57.242 —0.015
0-1113 —31.422 0.031 —31.430 —0.009 —31.430 —0.014
BM10223 12. 463 0.010 12.450 —0.010 12.463 —0.010
BM10224 —b5.982 0. 008 —5.990 0.008 —5.978 —0.021
(Dec. 23)

MOTOMACHI-PS 0.0 —0.014 0.0 —0.003 0.0 0.023
BM10233 3.739 0.015 3.752 0.008 3.782 0.014
0-1005 —19.855 0.027 —19.894 —0.015 —19.854 —0.013
0-1004 —48. 636 0.019 —48.671 0.000 —48.625 0.012
0-1003 —79.886 -0.018 —79.935 —0.017 —179.881 0.011
ONSEN HOTEL —91.514 —0.015 —91.607 —0.013 —91.540 0. 000
0-1122 —83.836 —0.001 —83.913 —0.015 —83.8564 0.004
0-1002 —115.431 0.014 —115.525 —0.007 —115. 470 0.023
0-1001 —100. 515 0.016 —100.635 —0.014 —100.567 —0.001
(Dec. 24)

MOTOMACHI-PS 0.0 —0.013 0.0 —0.010 0.0 —0.006
0-1005 —19.874 —0.011 —19.896 0.002 —19.852 0. 006
0-1004 —48.658 0.019 —48.679 —0.014 —48.620 —0.003
0-1003 —79.894 —0.008 —179.943 —0.010 —79.879 —0.006
ONSEN HOTEL —91.539 0.006 —91.613 —0.012 —91.534 0.000
0-1122 —83.856 0.005 —83.917 0.003 —83.853 0.005
0-1002 - —115.446 —0.010 —115.512 —0.004 —115. 461 0.007
0-1001 i —100.540 —0.002 —100. 634 0.004 —100.571 0. 002

(to be continued)
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(continued)
Site (Date) g3 53 g8 5581 g™ 5705
(Dec. 25)
MOTOMACHI-PS 0.0 —0.003 0.0 —0.006 0.0 0.014
OKATA TG 21.085 -—0.016 21.059 —0.006 21. 096 0.015
0-1117 —54. 060 0.005 —54.090  0.004 —54.038 0.007
0-1116 —59.545 0.003 —59.615  0.000 —59.573 —0.004
(Dec. 25/Dec. 26)
OKATA TG 21.082 0.022 21.060 —0.015 21.090 —0.030
MOTOMACHI-PS 0.0 0.012 0.0 —0.016 - 0.0 —0.019
BM9330 —23.563 0.003 —23.569 0.023 —23.578 0.004
(Dec. 26)
BM9330 —23.561 0.019 —23.577 —0.035 —23.575 —0.019
MOTOMACHI-PS 0.0 0.008 0.0 0.015 0.0 0.008
OKATA TG 21.080 —0.007 21.059 0.012 21.080 —0.001
0-1015 15.355 —0.012 15.348  0.017 15.362 0.003
(Dec. 26/Dec. 27)
OKATA TG 21.084 0.012 21.060 —0.010 21.079 —0.011
MOTOMACHI-PS 0.0 —0.011 0.0 —0.017 0.0 —0.017
BM9330 —23.551 —0.000 —23.584  0.018 —23.573  0.013
(Dec. 28)
MOTOMACHI-PS 0.0 —0.021 0.0 0.009 0.0 0.024
0-1007 7.545 0.007 7.540  0.016 7.529 0.010
BM10229 —16.932 —0.018 —16.940 0.022 —16.919 0. 002
BM10228 —10.394 —0.003 —10.422  0.017 —10.386 —0.005
0-1010 —b5.813 —0.013 —5.802 —0.001 —5.791 0.000
BM10225 —1.950 —0.022 —1.928 0.011 —1.919 —0.011
BM10220 —57.247 0.004 —b7.258 0.001 —57.224 —0.025
BM10218 —b56.207 —0.005 —56.185  0.010 —56.151 0.010
(Dec. 29)
MOTOMACHI-PS 0.0 0.031 0.0 0.009 0.0 0.011
BM10234 4,204 0.034 4,194  0.000 4,198 —0.004
OSHIMA-AP 6. 8356 0.016 6.833 0.002 6.831 —0.005
OKATA TG 21.096  0.021 21.054  0.016 21.090 0.004
0-1015 15.372  0.019 15.334  0.010 15. 361 0.011
0-1014 —9.097 0.013 —9.153 0.009 —9.121 0.011
0-1117 —54.051 0.012 —54.096 —0.003 —54.059 —0.017
0-1113 —31.386 0.010 —31.424 —0.006 —31.423 —0.027
(Dec. 30)
MOTOMACHI-PS 0.0 0.007 0.0 0.017 0.0 —0. 009
0-1002 —115. 467 0.002 —115. 500 0.009 —115.476 —0.022
0-1001 —100.541 —0.001 —100.613 0.006 —100.578 —0.005
MK —137.061 —0.003 —137.106 0.003 —137.051 —0.004
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Table 4. Relative gravity with respect to NMJOTOMACHI-PS. Unit is milligals.

1983 May 1986 December

Site G-31 G-581 G-31 G-581 G-705
MOTOMA CHI-PS 0.000 0. 000 0.000 0.000 0. 000
BM9330 —23.473 —23.547 —23.558 —23.577 —23.574
MOTOMACHI-PS 0. 000 0. 000 0. 000 0.000 0. 000
BM10218 —56.122 —56.138 —56.193 —56.189 —56.160
BM10220 —57.209 —57.268 —b7.236 —57.262 —57.233
BM10223 12,453 12.465 12. 442 12.463
BM10224 —5.948 —5.957 —5.978 —5.995 —5.971
BM10225 —1.884 —1.936 —1.937 —1.917
BM10228 —10. 366 —10.370 —10.382 —10.431 —10.383
BM10229 —16.918 —16.915 —16.917 —16.950 —16.917
BM10233 3.794 3.752 3.741 3.760 3.777
BM10234 4.204 4.194 4.198
0-1001 —100. 522 —100. 608 —100. 532 —100. 627 —100. 572
0-1002 —115.431 —115. 469 —115. 448 —115.512 —115. 469
0-1003 —179.814 —179.899 —179.890 —179.939 —179.880
0-1004 —48.606 —48. 651 —48. 647 —48.675 —48.623
0-1005 —19.864 —19.895 —19.853
0-1007 7.572 7.585 7.547 7.530 7.532
0-1010 —5.718 —5.766 —5.803 —b5.812 —5.790
0-1014 —8.981 —9.021 —9.111 —9.150 -9.127
0-1015 15.417 15.410 15. 365 15, 342 15. 358
0-1113 —31.368 —31.422 —31. 386 —31.427 —31.427
0-1116 —59.545 —59.615 —59.573
0-1117 —53.918 —53.965 —54. 055 —54. 093 —54.048
0-1122 —83. 846 —83.915 —83.854
MK —137.061 —137.106 —137. 051
MOTOMACHI-WF 10. 394 10. 367 10. 353 10. 369 10. 386
OKATA TG 21. 086 21.059 21.085
ONSEN HOTEL —91. 467 —91.524 -—91.527 —91.610 —91. 537
OSHIMA-AP 6. 856 6. 833 6. 831
OSHIMA-FGS | —24.833 —21.876




19864 PR AL AR OE LA 139

Table 5. Gravity change g from May 1983 until Dec. 1986 assuming the gravity
at BM9330 was constant. ¢ is the estimated error. Unit is milligals.

4g 3 Weighted mean
Site G-31 G-581 G-31 G-581 47 z
BM9330 — — . 0.04  0.025 0.000  0.01
MOTOMA CHI-PS 0.052  0.02 | = — — 0.052  0.01
BM10218 —0.019  0.001 0.02  0.02 —0.009  0.01
BM10220 0.025  0.058 0.02 0.01 0.047  0.01
BM10223 0. 064 0.02 0.064  0.02
BM10224 0.022  0.014 | 0.01 0.0 0.018  0.01
BM10225 0. 000 | 0.02 0.000  0.02
BM10228 0.036 —0.009 0.01 0.03 0.025  0.01
BM10229 0.053  0.017 | 0.04 0.01 0.02¢4 0.01
BM10233 ~0.00l  0.060 0.02 0.0 0.040  0.01
0-1001 0.042  0.033 | 0.025 0.01 0.036  0.01
0-1002 0.035  0.009 0.025 0.01 0.016  0.01
0-1003 —0.024  0.012 | 0.025 0.01 0.002  0.01
0-1004 0.011  0.028 ' 0.02 0.02 0.020  0.01
0-1007 0.027 —0.003 | 0.01 0.02 0.017  0.01
0-1010 —0.033  0.006 ; 0.01 0.0 —~0.027  0.01
0-1014 —0.078 —0.077 . 0.01  0.01 —0.077  0.01
0-1015 0.000 —0.016 | 0.02 0.02 —0.008  0.01
0-1113 0.034  0.047 0.01  0.02 0.038  0.01
0-1117 —0.085 —0.076 0.01  0.01 —0.081  0.01
MOTOMACHI-WF 0.011  0.054 0.04 0.01 0.045  0.01
ONSEN HOTEL —0.008 —0.034 0.04 0.01 —0.020  0.01

eo=max (%, 2R MIEE LTEHE L EIHDE)/2

—EOHEERNER T 7 REZ - BEaE, BIROE bk b i UTHEE

AT v TIREMERERS. FOX5ATy TRAFEEZEE LUIFIR TS

EET, B/ aEEE LABRSVETHIE, X o TED R TOWELT

BThd o EuERTS. 20X 5 CHEEELT CRBED R L bIWEEDND

D55, TDLEIIIELLOENERER LERITOVWTRD, £D200flinzE

BEIE, ATy TEBAEORS. & DERRIT OIS TERY L - T3,
(@), ) WTFhoBaTd, WERKER 10pgal X VIR RV EIRWE L. LKLY
V7 FAVRE WS 20 pgal & L. ZHLOETENEHOTL L D OEROMKREE
BERBTHDOLDOTHS.

CDXSEUTER - EREOME et &, FhEBELLTHMESME 49 2%
Table 5 i3, Fi-MEFISfE 49 OFEM: &1k

:ﬁ 5318551/(531-1—8581)
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Wk, Aot (Table 5). 772l €, 2 zh%h G-31, G-58l i X 2 WEHE
ThH5.

4. HWHERICE DRI RMENEL

HE S hicEm A2y, TS0 Z iR, BHECEET 2L RVEGREEhT
Wh. TRbRFIETS L

(@) MFCHEHE LciEEeA 2 ) 7 RIET 5.

(b)  JUE AR OHITEE LA B A U B ENZEL.

mENEZLRS.

BEEEss (1987) Il 1987) wHiEmEm oGk 5E 2 TwW5 0T, Thrfivh
i, (@) o RERS. o T, EEENOSMECIESWT FHREEL T T DI
(b) DEYRAHET D1, 2F¥D LS TTIER . FPFEKATEED FET — 25
b, FhZhn, EHOMPMIEM 49, dg. #iE LTk, (d9.—4g) n3kDHET

Table 6. Corrections to the gravity change. Lava and Scoria denote

gravitational attraction by erupted matter. TCC means the correc-
tion due to topographic change. Unit is pgals.

Site Lava Scoria TCC Correccthegngé‘avity
BM9330 0 0 0 0
BM10218 1 10 —1 | +1
BM10220 0 0 2 449
BM10223 0 0 0 +64
BM10224 0 0 3 +21
BM102256 0 0 —1 —1
BM10228 0 0 —1 +24
BM10229 1 0 —1 +24
BM10233 1 0 —3 +38
0-1001 12 0 0 +438
0-1002 2 0 16 +34
0-1003 1 0 4 +7
0-1004 1 0 —1 +20
0-1007 1 0 —4 +14
0-1010 0 0 —1 —28
0-1014 1 0 2 —T4
0-1015 0 0 0 —8
0-1113 0 0 —6 +32
0-1117 1 0 —2 —82
MOTOMACHI-PS 1 0 —2 +51
MOTOMACHI-WF 1 0 —4 +42
ONSEN HOTEL 0 0 7 —22




19864 R LUK ATR O b

34°40'N

1
139°20’E

L
25’

Fig. 2. Gravity change from May 1983 until Dec. 1986, assuming that
the gravity change at PS is 52 pgals. Unit is pgals.

34°40N}|

1

1
139720

Fig. 3. Elevation change on Izu-Oshima island, after Tada and Hashimoto
(1987) and Miyazaki (1988).

Unit is em. Reference point is OKATA TG.
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b5,
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Gravity Change Caused by the 1986 Eruption
of Izu-Oshima Volcano

Shuhei OKUBO, Hidefumi WATANABE, Hirokazu TAJIMA,
Munehisa SAWADA, Shiko SAKASHITA

Earthquake Research Institute, University of Tokyo
Izumi YOKOYAMA and Tokumitsu MAEKAWA

Faculty of Science, Hokkaido University

We repeated the gravity survey on Izu-Oshima island from Deec. 21, 1986 until Dec.
30, 1986, a month after the 1986 eruption of Izu-Oshima volcano. The result is compared
with the gravity field in May 1983. We find increase in gravity of several tens of
microgals in the central zone that extends northwest to southeast, and on its outside
decrease of several tens of microgals. These data are invaluable for better understand-
ing of the physical process of the volcanic eruption.




