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Table 1. Schema of gravity measurement

Method of survey Date of survey Remark

: Sept. 13~17, 1950 Last stage of the first
i

i Gravity volcano-active period

Il | Gravity Nov. 21~26, 1950 Dormant stage of volcano

Ditto

Early stage of the second
volcano-active period

i’ Levelling Dec. 22~24, 1950

. Gravity and levelling Feb. 20~Mar. 3, 1951

Apr. 8~13, 1951

1Iv | Gravity and levelling ‘ i‘gﬁ;féii%it?‘fletgzrsiggond
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Table 2. Observation stations

Motomura-kan GGok RS

Motomura primary school (FoI/NEESEEREE A
Motomura branch of Okada hospital (MEERToR 2 IZED
Camp-village, Motomura (Gol + + v 7F =+ F 7§D

Miharachi-jaya (3-gome) (24 H BERE
Landmark, 200m in height (200mE o0 1D
Uta-no-chaya (5-gome) (Io&Hiko2EED
Anko-chaya (7-gome) (L& H B A Z2RED

Gozinka-jaya (JHIAKZEED
Odori-no-chaya (s ¥ b &2E5E)

Kakd-jaya CkOHED

Bench mark (/]\K¥#EED
Mihara-shrine (=i

 Atrio (RAED

Nomashi primary school CEFHR/NEEEED

Cross road, Mabushi GE{AR-T 585
Sashikizi primary school GEAHWMNERLED
Habu-harbour (¥2HEEEG%REERD

(v 29 +D=EXHD)

Oshima meteorological observatory (kBB FT=HD

Stop of bus, near Okada town office (WL ~ = =53
Senzu water-works (GREAGERD

Office of Oshima-Koen (kEARSATARD
Okada-harbour (JHEHEEHESD

Sato’s mansion (fERERIED

Motomura-harbour (GGREERS I

Motomura primary school (Gikl/NFfET%)

@3 gome) (Z&HHD
Miharashi-chaya (6 gome) CGXEH Lt s LR
Yuba GESEZRED
Cherry blossom (AhifIl kBl AD

Landmark, Futatsune (% ¥ iRA ¥ 2o o)
Awai (7 v 4 ZREEEREIYD
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Table3. Density of lava and ash.

28 .28 R e e e P
4 Collecting pla-
ce of samples.| ! P2
1  Anyei lava Atrio 2.48
2 Vi ” 2.39 | 2.32
3 ” ” 2.87 | 2.81
g 4 ” ” 2,63 | 2.58
sl 5| » ” 2.34
e 6 | Anyei ash ” [ 1.49 | 1.28
Motomda ¥ 2.31
8
9 | Anyei lava Gozinka-jaya | 2.45 | 2.20
Nomalshe el -5 £ . 10 ” ” 2.41
) Chojanohama,
11 | Lava Nagne 2,66 | 2.46
12 | Y ” 2.71
13 |
14 |
15 | 2.09
Lava (qua . .
16 P Chigasaki 2.84 | 2,77
17 7 ” 2.75 | 2.69
Yo o o ; Yo 18 Lava(tertiary)| 2,84
0 o, RushEL 19 (ash ¢ » ) ” .97 | 1.73
Fig. 4. Density distribution of lava and 20 ” ” 2.12 | 1.59
volcanic ash., Round brackets show the 21 Lava (red) | Sashikizi 2.76 | 2.67
case of volcanic ash, 3
. 29 7 ” 2.84 | 2,78
CNBEMOFCREZAHDOIOL D20 4, , 2.86 | 2.76
TEHEZDTE, SXCBEROTHOE 24| Lava Habu 2.83 | 2.74
= 55 . | 2.67 | 2.58
5%, DTODHECHFTHELE. o 2 7 ”
26 Y ” 3.16 | 2.84
FORERIAKEFH 1.6, BURETHE 2.6 & 27 | (Anyed) lava| Awai 2.54 | 2.07
BOT % EREOWEEC OWEHSMeh 28 7 i [P
5 29 ” 1 2.52 | 2.48
SOCTECKWDLDTELOEILE DB TH 0~ | 2.50 | 2.25
550 RKICENWEDHRPB b T DD H _ .
pa-+++--Measuring value of density when
HTOBMBERHEETE 5. Th b H/KRERD samples were covered with wax.

BoEILENOWNEBE OEFBERLILEKROPHHELMT T ENTEZ, FORCES &
BNOMEE DR ENRRELke CONE#2EFTARAECENCEI EENOEEDOMCIE—
K EILGIENRET O C WD X 5 Th 2. T, EILED D CHHBERRN O b H 4o
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Table 4.  Bouguer anomalies

| \ : | Results (mgalji
‘Heigh.‘L‘Observed Free—giir ngggg?;n | Latitu_de !Togg)rgrgi%};ﬁal Results ‘ Whetrll1 we 1assu;>
5.1 value Icorrection (mgal) correction (mgal) (mgal) | ﬁ;m ies 1\%&1 lrllfgc;l
G J Gugal) | Cmgal) | =2 p=2.2 8D | 5 | =p2] p=s p=2.2 p=2 | p=2.2
o o o o e e & | .
1 5! 170.8) + 7.1-— 2.1j— 2.3 -+ 0.5 A il 2k 177] 177 149 150
2 | = 164.9 + 16.3]— 4.4 4.9 + 0.3 1.4 1.6 179 178 151 151(151)
3 30 171.0] + 11.6/— 2.5— 2.8 — 0.1 1.1 1.1 181 181 153/ 154
4 | 114 162.6)] -+ 35.2|— 9.5 —10.5 + 0.6 1.4 1.6 190 190 162 163
1 | RE 144.8 + 38.6/—10.7/—11.8 + 0.7 5.8 4.1 177, 176 149 149
6 | 224 184.7) + 69.2/—18.7—20.6 + 0.7 3.4 3.6 189 188 161 161
i 121. 4 3 0.7 3.4 3.6
8 352 102.8/ + 108.7/—29,4—32.4 + 0.8 6.7 7.3 190 187 162, 160
9 460 72.9 + 142.1|-—388.4{—42.3] + 0.9 v 8.5 185 182 7 185
10 ' 454 76.4 -+ 140.1]—37.6/—41.7 + 0.9 6.7 7.3 187 183 159 156
11 | 556 50.9 + 171.7—46.4—51.0] + 1.2 4.4 4.8 182 177 154/ 150
12 | 526 62.1 -+ 162,2/—43.6/—48.3 + 0.5 4,3 4.7 186 181 158 154
13 514 70.7| - 158,8—43,0/—47.3] + 1.0 2.4 2.6 190 186 162| 159
14 | 584 51.7| + 180.2—48.6/—53.6! + 1.6 2.6 2.8 188] 183 160] 156
15 575 56.9 + 177.8/—47.7(—52.8 + 1.7 2.4 2.6 191 186 163 159
16 | 666 28.4| -+ 205,8—55.4/—61.83 -+ 1.8 2.9 Bl 184 178 156/ 151
17 | 526 65.8 + 162,2|—43.6/—48.3 + 1.6 2.6 2.8 189 184 161] 157
18 | 529 64.7| + 163.2/—43.1|—48.6| + 1.4 2.9 3.1 189 184 161 157
19 565) 54,00 + 174.8/—47.0/—-51.8 + 2.1 2.6 2.8 186 181 158, 154
20 | 570 47.6| 4 176,0|—47.4]—52.4] + 2.5 2.9 a1 182 177 154 150
21 611 38.7 -+ 188.6/—51.0/—56.2 -+ 2.6 2.9 3.1 182 177, 154) 150
22 | 630 38.7 -+ 194.2|—52.0/—57.8 -+ 2.6 2.4 2.6 186 180 168 153
23 624 38.7] -+ 192.8—52.2/—57.3 4+ 2.5 3.4 3.6 185 180 157 153
24 539 56.2| -+ 166.2—55,2/—59.5] 4+ 2.0 3.4 8.6 173 168 145/ 141
25 15 172,00 -+ 4.6/— 1.2/— 1.4 + L. 1.1 1L 178 178 150/ 151
26 | 102 144.6/ + 31.5— 8.5/— 9.4 + 3.7 2.2 2.4 174 173 146 146
Hi 2 161.7 -+ 6.8/— 1.8— 2.0 + 4.8 1% 1.9 173 173 145 146
28 39 160.0f + 12,1j— 38.8— 3.8/ -+ 5.6 Ayl LI 176 175 148 148(146)
29 B 176.6| -+ 1.8~ 0.5— 0.5 + 5. 4 Bl 2.3 185 185 157, 158
31 29 167.00 + 8.9— 2.4— 2.7 + 5. 8 1.6 1.8 181 181 153 154
B2 75 164.7 + 23.3/— 6.2— 6.9 — 1.4 1.4 1.6 182 181 154| 154
33 190 139.7] + 58.6)—15.9—17.5 -— 1.6 1. 6 1.9 183 182 155/ 155
34 80 169.2) + 24.7|— 6.8~ 7.3/ — 2.6 1.2 1.4 186 185 158, 158
25 i 178.3] + 11.4— 3,1|— 3.4 — 2.5 3.2 4.8 188 187 160, 160
36 107 159.00 + 33.0|— 8.9— 9.8 -— 0.4 4.4 4.6 187 - 186 159  159(156)
8% B 185.4] + 1.5~ 0.5— 0.5 — 3.1 1,0 1.0 184 184 156, 157
38 185.4 — 3.1 1.0 1.0
39 63 166.4 4+ 19.4— 5,3— 5.8 — 0.5 1. 4 1. 6 182 181 154 154
40 11 174.00 + 3.4/— 0.9— 1,0 + 0.2 1.1 i 178 178 1500 151
41 53 164.7 + 16.3— 4.4]— 4.9 + 0.4 1.4 1.6/ 179 178 151 151
50 164.5
Bl 175 145.5/ + 54.0—14,6/—16,1 — 2.1 o Wb 1.9 185 184 157 1567
52 234 +  72.3—19,5|—21,5 — 1.6 2.9 B il
o3 305 116.2 94,2/—25.5--28.0 0.9 3.8 4,2 188| 186 160/ 159
56 430 85.9 132.8/—35.8—39.7] — 0.3 9.3 57 188 184 160/ 157
iy 528I 66.5 163.0/—44,1|—48.6, - 1.4 2.4 2.6 189 185 161 158
58 499 69,7 164, 0|—41.6/—45.9] + 1.1 2.4 2.6 188 181 158 154
59 432 88.5 133.2/—36.0/—39.7] + 1.0 2.9 3 190 . 186 162 159
60 618 42,0 191, 2|—51.5/—-56.8 + 2.1 2.9 Bi 1 187 182 159| 155
61 64 153. 8 19.8/— 5.3— 5.9 + 4.3 1.9 i | 175 174 147 147
62 ]O7| 159. 3 33.7— 8.9— 9.9 — 0.4 4.3 4,7 188 187 160, 160
54 307 | 94.8/-95.6/—28.2 — 0.7
55 340 105.0/—28.5—-81.3] — 0.5 '
C DIOTIE Values formerly obtained.



Bouguer anemaly ¢ p=20)

{ Tnit yal )

WWEHEoORERNB® Y, WE T
WHAOEDROCITC & 3 rksRic
DTWh, hERIGILOE T ARBLTL

YRR CE DT WEWE L HEE
TRETCH D,

HUEDX S HT &b BE DK
OEFOERCH T HREE TLERW
B, HREODZEFAME MO ERT &
BRSO Lok #E 2T Ric
BELhDTEEEDND,

IV WERIC AR FEk
E=ZRKNICERT 5
) O 2L

I OWGEIZ L T T2 e i 44
DOHEFED DM F I 7 I CX

P Som Sashikizi

i bOkRERrD E, T, EIO
ER B TR ECRoRE {, Bl
TRNIL DT WD, TOT LEED
A6 5L 7 g i ok I Xl (b
HbD) OBIWEH D, LORBOKRE
HIC RO TIBL DT\ 5 & OHYE A
BIERE L FIET 2L 0Tl AV, %7,
z o B, FEEEE R oM E
L fif & o HER s R R0 Cn
zEEbELEDETHROBD LT ET
Do

KICH 2 GHmIINESR L) EHAO
HoREWET S (BFHEZOM) 235
298, TLBIEHEAKLE 2ZIF KL
BELK N EBCHY L CnL TR %,

R CAMRILNICER T, &2ikE
LTh a6, MNinlE & v E LRl

T

16g,
Oshimakoen

Bouguer anomaly ( p=22)
(Ot gal )

18 LY
~ G S ALY
B by Wy




1o

Table 5. Gravity values and their differences at four different times, (Unit ; mgal)

| |
‘ I T { r [ w ,I[—I m—11 | Wi | =T | T
l | | (
No. 1| 170.80 170.80| 170.80 | 170.80! o0 0 0 0 0
2| 164.95 164.94 I— 0.01
3) 171.04 | 171.11| 1+ 0.07
4 162:55 162.60 162.55 162.52 + 0.05/— 0.05|— 0.03|— 0.03|— 0.08
5 | 144.75‘ 14480 14478 144,80 + 0.05|— 002 |+ 0.0 + 0.05| o0
6 134.71 134.77 184.70 134.78 + 0.06 — 0.07 |+ 0.08|+ 0.07|+ 0.01
7| 121.43| 121.52| 121,53 = 121.56 + 0.09|+ 0.01|+ 0.03|+ 0.13|+ 0. 04
8 102.77| 102.86 102.88 102.88 -+ 0.09 |+ 0.02] 0 |+ 011+ 0.02
9 72.90 73.06 72.98| 72.99|+ 0.16|+ 0.08|+ 0.01|+ 0.09|— 0 07
10‘ 76.40| 76.56| 76.53 | + 0.16|— 0.03
11 50.89| 51.04 5100 50.96 + 0.15(— 0.04|— 0.04|+ 0.07|— 0.08
12 62.12| 62.21 62.15 61.99/+ 0.09|— 0.06|— 0.16|— 0.13|— 0 22
13| 70.68 70.93 70.83  70.63 + 0.25— 0.10|— 0.20|— 0.05|— 0.30
14 5173 51,99 5193 + 0.26|— 0.06
15 | ’ |
16| 28.42| 28.76  28.63 |+ 0.34/— 0.13
17| 6582 6592 6577 % 010 5
18 | 64.66 64.83 64.87 + 0.17 |4+ D.b4
19  53.96 53.70! 53.59 — B.98 |— 011
20| 47.58 47.17| 47.10  47.07 — 0.41— 0.07|— 0.03|— 0.51|— 0.10
21 38.71’ 39.29| 39.12  38.98 + 0.58 — 0.17|— 0.14|+ 0.27|— 0.31
22 | 38.72 | 38.90‘ 38.83  38.66 + 0.18|— 0.07|— 0.17|— 0.06|— 0.24
23| 38.68| 38.97| 38.95 38.77 + 0.29 — 0.02|— 0.18|+ 0.09|— 0 20
24 | 56.16| 56.47| 56,38 + 0.31|— 0,09
25 172.02‘ 171,91 171.98 ~ o+ 007
26 | 144.60| 144.63| 144.67 + 0.03|+ 0.04
27 16171| 161.66 ul 0.05’
28 160.04 160.08 160.12 + 0.04+ 0.04
29 | WEsr | 176 \ 0
31 167.02 | 167.03 l+ 0.01
32| 164.60 164.65 164,66 - 0.04‘4— 0.01
33 139.65 139.71 139.72 + 0.06+ 0.01
34 | 169.18  169.15 \— 0.03
35 178.27 | 178:30 178.27 |+ 0.03|~ 0.03
36 150.03 158.90 158.96 d 0.13‘+ 0.06
38 185.39 185.33 — 0.06 |
39 16641 166.42 + 0.01
40 174.00 173.98 = o.oz‘
41
50 164.49 164,42 [ — 0,07
|
51 145,53 145.54 145,49 + 0.01|— 0.05 — 0.04
53 116.22  116.15 ‘ — 0.07
56 85.88 | 85.80  85.70 — 0.08|— 0.10 — 0.18
57 66.54 66,46 — 0.08
58 69.65 69,42 ’ = 0.3
59 88.45  88.28 | 88.01 - 0.17|- 0.27 — 0.44
60 41.96| 41,79 | 4177 - 0.17|- 0.02 e DAY
61 153,78 153.79 — 0.0l
62 159.26 159,30 + 004
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kbbb -1, OI—-1I, IV-III, &&
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10, ko 11 KicmiLl 72
T ORI O\WCEIR T S R okHEN ,

Habu

BeowClLbdd. Thbb, #H8~11
NMicd bbivic X 9 EE N, L

0 _f;/m Sashikizi

Fig. 9. Change in gravity between November
1950 and February 1951, (Unit 0.01 mgal)

Sashilizi

Fig. 8. Change in gravity between September

and November, 1951, (Unit 0.01mgal)

THIF O BESHOELICHE T2 b
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m (A&) EAREBEEL, MoH0EE
PSBBH L 720 AITKZEE (B) XA
KEBERORE Eo i, Tl K#E A
(©) Tk ZRE D BWEICE Y TKA
KBRS Ed, RAREETET HCHl
HI5PRVICEO/KESTH DN, T
DGR 4 BOBCEHILWEECE
ETbiLtikl, TOROIRIETE kK
Dfe. ZEME (D) Eiitato ROk
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Oshimakaen

Nomalsh;

1 ]
0 ; tom Sashikizt

Fig.10. Change in gravity between February

and April, 1951, (Unit 0.01 mgal)

Table 6. Results of levelling
e g it e BT

I’ T v
| (Dec, 1950) (Feb. 1951) (Apr, 1951)

m m [
A 604.0 | 604.0 | 604, 0
B 557. 84 557. 80 557, 81
G 527.24 | &zw’
D 563, 80 %4%!
E £93.69 £93, 91 [ 593, 72
¥ 714,81 7mm’ 714.80

J 1

DR ENOBC B LTHE ERE
DAL 0.05mgal BREL A 2,

— GRS oA PR LA 3 Aok 26
BB b AL 715mds LR < AR
Fribilcroveys rlllEEFST
F 0, 2547 A bR LL H ol
BOWTE vy P oREERK (14
T, ZBIELCThwi\nwZ 28Dk, T
DAYEHICHELTHDHEH 1400 50cm

Bo2BETHEZ, Tolb /I vkies
MBS L WEE 0 7o 3 | H ofllEixR
HHETH Dk, =45 592, 8m (E) &t
DEABRBRRY bEBORO T, EEL
DIDZEMART EFELWE T BT
ML7eRTH Do PlFIL 716m oS
EHEEDFSEY T AR 15 ROk oS
SR ED—D L LTS TH L,
EC, TOERYID EPFENOHIAT
BEMR A CHLTREIE A YD,
ECTARD, EXUF o3 Sk ki3
& VEk 11 B LT 2 HolEE)
FINC T8 20cm _RH L Cus 3 [
Y, fie, H3IMHCHETERE, F
2 RIRWSL Y 2 [[oEEFW WA
CERTD 12 FE ok & & off i© 7
DTCNWLZ ETH D, ¢ 20cm DOFE S

o

.
Oshimakwen

Nomajshe "\, e (../_,7-
)

i 1 4

‘;'/fm. Sashékizi

Fig.11, Change in gravity between November
1950 and April 1951, (Unit 0. 01 mgal)
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Chzhb, KYCBERD5LLTETNLTTH 59 bEREOHE L RERE V.

T, SIS BT T TOMEEERSTNE LS »O%kd, MEMRIIRETEARNY
IRFErTv ey PIIE 1951455 A X 9 A (604, 0m) 13 TEANIC HeC# 20cm Ro7z & 34
ENTWD, ThbbUMIBFENTESO S H40 1 oo s T Al 20cm Tofkd
W T EICh D, METENEE ALK LEEGONREORBTE LD, TOFEORED
OCTAS A NS RIOEKFIE & A EEh RO EWSTRICEWhRW. LELED I
FnZtLThbZoRE 1m AERLISARLAR TR DT LEMETEZ, D hok
ST, &b TibKHEIRSC X YK 5 5 S oZB(bnBRER DN OTeDT, T
T 8 RI~E 1L IC DWW TCHE L THDE L LT B,

F PR RS S T E L CENIE R ToTtE b ozl 0.0bmgal BELLTCRT
90 €I TNET® 4 FEOEITIIZEOPIC RIFRME CRENOBILZE T ADEHT
IA 5, Rig, zodREloMEOMTEANCTKANELEE 0.5mgal w5k ihkEA
BILHEOTND, 22T, FEBAEIOFOBLFENOBILCEL T2 & —FRERE
z A TE 4 0.05~0.10mgal &\ ST, MO ToNB K E AHEE & DE(LoE - »
hRTbdcduhrhknt &8bh2,

BHAOBEMNDAED & S CHIXFTIC X 2BLThv&FTIE, HTFORREK X2z &2
FEANZ DT TH 2, ~AREDL I LTEARBILL CEeDD, ZOBTEL BTH
9. TP (U—1) ¥4 2&, coliflicdifde L CENEMLTWE T E0D
e UhhbTREAHB D B bIMEL, WEEETCONT, ZORMERLTWD T &M
BiL%o & Ml LPHFOEZ K 2 o2 mE & E e © & CHDKHEO B
BLDTHE S, 2 TTNbOENSRKOBONIARLHFER2? D, —0O0HEFEL T
TR b oNH 2 & T, #REHT 2km 030 & 2 A48t 150m~200m o
RO (p=2.0~2.2) pE ML T NE L vz tick %,

Kic, HIX Q-1 22 &, coPllEsio (I—1) PkE Bcsafkes LCEN
BIEG L CWDERDOD DT ENbInd. COEMIMGIIROBPOESHRPLPRE V. T
cokEE, NIEIEHCEMb IR0 T IR T 5 2 EWTE R, ZOMEEd AR LR
L, LI HERICZoESRAE L kDOTnWs, ki, No. 15,22 Sk CiRillEols,
HIF OIRENDIn e D K& DD CH B BIGEIORBERBRIN 20 TH 5, AlwLEEPH
b R BER A B D, 72, TRHOEDBETOHE & MERM TICERIROZBILE T 52
LCEELTH D E, #TF 2km @& T AR T0m~100m OERROMERIRI LicT &
Ch o 7oL ANimLTE B F 724 3 i s o fE XML Ttk M2 ol
BEELEVWTH S o

B 10X AV-IID ofa& s o, sMEH, PERHHIOREAENHC WX, #iE
DR EHEFCERPIT b kbl P {EDTnd, 8T, coEy JI-II) »
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%%&ﬁ&,é%&bfuﬁﬁmikﬁwmﬂﬁm%éa%@ﬁmmtﬁﬁmﬁbfA%&m
o (=11 OHE L YATH 2 F 1L KEM . M FOMRREILCE L CHLZES 2km,
B 150m OREOIRIRME OB L 1t Do KE#E55E IV—1) OMEL T H 5 & b
TLE 9 HOHELEO T W WEREE IS,

DLE#i~Tek S, BENOBIREIOBOMEEI WS L VI L A2 FOERC X 25
LB DI, i) ORICE L REHORMNEERIE SN T LB b0k © T 5
B, TOELERIUNOEKIER EOBEREED L 5 T 2P EEELCH- L, COBERFIE~
7 8 H—5 11 ORI OWTELTH L 5,

T HE—HOKIUIEE) (FEFI 25 427 A~ 9 B) #TH, TRt B o d i L ik—
BUCENIPHML CTE T Do KICC OFHEHD BE WO KINEE (2642 H) oF)
MCPF TRBCEARBELL T 2o 3 BICE IR T 0L BHBRERS LOSH T
Do LInb 20 BXETHIKIITEEEHBEOWMA E L b b 20EEEAE L ADTWD, 20
L9 BBRBLKINERHOWEE E 2 2 LKAV EECE 2 b0 LB bV D, i PP
PRE BENOFHWELRE b EL CTREMCKRDO L SRR 2N TE2, Thb
BRINOEROFRE AR BITK AR TR 2km 0TS CHOT, IESHLIRHOGEL
EFHIC S W CEBBEIORMIC X 2 0O BEESKEC BHICh 5o LT, W\ XI5E)
Pk DRNCEKFIC T oPE (Magma) BAACHOTERYIRE®, EEHEFo& -
FALDTTTND EBZbILD. BTG OFIIC NEFILFETA 20cm BE FRLTW2 &
WOEED ZOMRICFIET 2 b 0 TREV. AERIFIRERONE D K2 AEHOBILER
AAMBETOW X WETKIRR T 2 & 2 0EBOBRBCHEL TW D ER BT ENTE L 5,

RICENERE T~ —EEN (EREICETR) P KL THDE, KK EN
TT =P —REDORE R L CABENBIOREHNBILEOREVETAE L TnD, *
HROBSIE S s 298, € ORIRIIRK 0N LoBTY & L EERED D 25 TH 5.
CTOLSCLT, MOBRBEOEELD bMRKOBRELERTE L TH A 5. NEGIEMAIC
BT —F—REORELECHEIEED & 5 CRHEMZER K b O HTE O IREIATA =
T, KIUTEERROHEER & B R D 2 2 # 2 BN 20T, BENOBEEIENE b o)L
ERTZHZTHAITENBGEIND,

RICHTHL S OB, ERRIBRNOMEC TN OMIE G=1+h—S & Lb -~
7eht, TORBMOMBFCHNTHNTIRAZ 2E (1.63) BHMTHWD, 20T &bk Ek
TODERELLESPHAL 0D, D2V E ORI EREESHCRRT2 b 00 e D
BRONIFHCERD D L L BN IO TCERT2C L E LT,

RICHTREOENE(LE OILREfTOTH D, BRI 24 45 12 H 26 BHAKSTH, HEHETC
BT ONHBEER, HEIEEIT O, EOBESEBRNEBENORMRESILE oMick b L
BHWHTRARERD biL7e T & BERCHED Lico 203 7 B @D D REL CHEF1 25 42 (1950)
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3 HIE I 24707 & T A RS THMOE 134 0.2mgal FEZR/LL T2 T ENbh
Dre TILEE S OEILTHR W & FHEEDIZI O MSERRY Thio7eht, EoIEHET26
463 B F oA U8 CEAIMEE kAT ok, XS aMoBENEERE LEO
I d EDTnWRT &R bhDlke, CHTLEEIOELC L D0, F/oBZH TR X
ZOPFHIL W, Bla@dE3 BT &+ 5L 40cm oBE{bick 2, R IR
BAWOTHITIRCE kg, 1A~ 2 [ H oW oBHMHEC I T 2 EP S o R o
D BAUE, MEBIREIMEOECENCE AL ARZ T ¥ CHEED2 L 5cEbiLd, &
BB EHFOREEILE WS T EChDOTH BN, WIHIELTh, #iE: 3 EoMELH
ICEHH 0. 2mgal FREBOR T Lk, SEOXITETFHOB kKT 2% 0.3 mgal~0.4 mgal
BFEOZLEHELEbYE D &2 XD THEERD 2HRTH S .

ﬁg

Vo

FrER BRI E W CHRRI2EAE 7 H DSRLE $ To MR KITEEICHE Y, BUK ORI
YR 3 AT, B4 EOEHOME LT 0%,
¥ Foo kBN R 7 &3 3 BT O CENOBMMOZB(LR T RAMETL 2filt, Ko XSk
b bD7ce
(1) ZEFEKIOERICAWEIRHHACEEST 2,
(2) Z2oZBER=SFADCHEWEEREL, 0.3~0.4mgal FIETH D, WOHE
CENLE 0.0lmgal fEEEk D,
(3) TitboXRERBIEERZKINEBHOBEAE S OE{LOHATEMY L2 N TE K
o
(4) WORRTOBMEERE MM 240, TA b DEESOWAT LMD 575,
Ok ORE X B ACEERAYTH N TW 2T oL \EANRS T 4R, T hbbH
BN T2 6RED %,
(5) KNHEER T skl K& A EOBILERT .
(6) \HOEALEFH FCRDCEHIET 2L 2km BEDCRE L £ 20
SEIOENRPEC L b, koM EEAELORBE KINTER & OEREWHbhcALER
2%, T G MR BT & AR TS B0 KIS B0 FEHIIC & 43 e b & b FEH LA
LTH Do SHIDCHEATBTCOMOMALEDLVWEL S,

i

=

|



16

M) ) —27 20 HBHENCTOWT

BAOWRCHERL 727 —27 29 21 v BENEHORIAE  Ciconwe, bz nES
I X 2 BB FHICOWTHEN L 5 & 85, K BRI bSO RIS oW
LHETEET L,

1. 2—=27 29 5 HIEHFHOBM:

COMOEFE L 12 FERE 7 # ¥ AN o — A b D7 — 2T 2 ) v AFECE R 5
E3NTOAR, KEEHTHER INCTW2A, HAEICIE 1949 428 HiRA S e ARE D
1 28cm, 533 9em wAkx 3T, HEH ‘12kg TH Y, FoOREESOBETE 12 Kic

D
i
v
=
-
: :
z% L, il .
¢ z
i = £ M
G
L o0 7
Fig. 1 2.

AT LIBEDT, BnT =72 A FEITEL, To—CmL 288/ 67g oE
FEMELEAAR S CIDOCHLALDTH D, EFA% S FH 5cm B3I T=Y v
—REREAEFUEEYET 274V =52 F » 2 (so-elastic) TTECEY, HE
RO CTNE e TO S Ot A & M L0ELTH 2 C o THFFICERL, g
BF S eHcEElcns
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EHs 3 S PUEEL TV L CIcgELT M F 0 eEHE-0F & D370 LPRO/NEWHFE
ik R BOnTWa, 2» R B V ickocitiansss, et T »8RsEoiRE
TS \nie & 2 BEFTFC AL N2 % 72T 2K E T, HTOMRBOERICIE D Cf 2 inE
CHUiE H A (dial) D 23T 20w bl Twd, FFHgk el & 3 NIREEDETc E
HEPor L AL ELTLEN RESEL THREOTEA L & D, HLWHEORS LFICDT %
CERBETH %o HHF A O—EAlc, HEAL TH 2D TV HELRE G 8252,
CNREEEL X 2B NCHT ARERTH 5. sRIC X VEANFMEL TREZ A (LTS
»T, BEADHEMCH L CKENPHEL LEE LA, TOHERFOIREIHME 18HTa
B, ECIREIF IR S5 R A L2 ooMREMD TheLT, ©
NMEEGHIER L EDo T\ D,

fo B EEEFEROERIIET A DT 2 4 o0k 2 77 Z KT REGXDESZ
CTHEETD L 5CEOT WD,

A OBICIEES Sem OfWESHR L, L B3, i boEiRomEm-+ Oy
0, CERHEL T Do T OHA R OMHIT { DD el i EEEEIT REIR T 2 L & 0
HE L OTWD, COEAHNIEEBE D PlT ¢ & koTilEr (Micrometer) T %
L CEESRC EFLCEL k5 ehDoTw5, 2o K TOERRIE & /hakbEAS
FCHEEL T AT N 0% b, LRO/MNSABECTERDEA A EBL TTHN L%,
zm&mmxioh02@%WEﬁ@%ﬁJmL3@gﬁbfm&ot@iﬁ&fﬁ%iot,

I EHOBAIC L OTEOL 7T b & OfiL

ﬂﬂ ) BICESCHEBHRT T ENTE, HARA%RE

c - , BB ECTECAD. TOXICLTHEA
ﬁyL ﬁDK OEILR T 47 D OBMCEHAL TS

I | DT, ¥4 7m0 BRERDEENOZE LS
] l_] Hibabd. ¥4 7 138E 50 HE ko

l CTgbY, oo 1000 HETS
b, 1 HE 0.09104mgal TH25B
‘l 100 mgal PN TE 2. AEFHIHBC X

—_ T~

b3 bz nWAEEARAL TS,
. RICESI OB E STEIT ORI & L mb 7
Ll Wi, FEFHCOWTW B INBHC IR D72 — D0
. !TO o~ iEEis (Cross-hair) E 365, 2v R
M_{t,,_;ﬁ = ~T EABEC R L CERC 1 S 1o
L 1 NAFFIET B OCKLDOT WD, TOFREE
Fig. 13 BT 5 7edicH 130 Xk 5 A
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Bit, KL oXLBLTAD L 5CkDOTnE, L mbhoXslctry 2 J k38 YT
B M, CRHEINE ZHbT. 7ux~ToRREM, € 1 OCULHEN, &b v
O R L OTHBOOWRTHY 7 % K L@ Efias, co@dsEiglctocikks
Nb, BHEROBHREIWISOHBTH Y, HoCHMER S 1 HEE 0.15mgl il ¥
Zo Z2RANTORBEES 7 A LY ARCEINTH ZMBTHILT 24, zor&dF17r
D 2WIEL CTREBBEF 7 Aodn (COBENFCRERE20 o) ©l2kskl, 547
A OPREBEOB(LE A TEAOEILEHETRD Do 41 T2 EA—=THONnT B
B, LHEN104»13kbb0.009mgal TTILH2 L S5KhEDOTND,

BHOMBEAERSE 0.0lmgal ¥z AVWEHTITS X 50hoTnd, ToDEm
OfEE B Flehk ik bhv, Mo THEE T2 2R TEZRCH L i3tz b
DHBRLTHY, £ 0bOBHMCEET S X 5 hEIOBUBERHEINLTnD, 2Dk H
BREEOL LLEWTY, —BREOEWRHEOTERSIEE LRHTH 20 TR 4 EO
CANTS Y, mhb 23EH & 3 FHCRESVKRERHNROWC 2EOEEWN kD Tk
b, ZL Aok 49°C, Ml 47°C Ik 2L 0.01°C o T ffo X sl T
DD, TN 6 Fr rOFEMC I OTEEIN T v—Ric X VFRanN LA, ZolkEEE
FROGIRC X VBB RBILE kI ChDoTCTnd, EHEEINEORESb0ME Y Stk
W, HAFFOMER 0.0lmgal TH b, KEEL 0.0lmgal TH 5, MEGRED M X
DT P, KUK (level sensitivity) 1 605 TH D, Vs iz e LT —0.0166
mgal TH 5,

RENFOF T 7 pEAMHT/IE{TH L Hic 0.1ingal DIFT, Lindb E2N—ETH
D, L HERY R R X 2R TR GRPHTFLO F Y 7 + BEE RFRICHWETS 2,

HIC AT S5 OFBIC D\ CHBLICHEA & 5 o 2 OHFITHC B0 5 5 450 < 3 (zero
length spring) XEAFOIEICELEND 5 Mass lever arm OJFB AN WTH b, F /i
# (Null method) 1k VIEERITH & Sich2oT\n5,

# 14 Rlodn (AT OC ofickimanze
HEM oBE@Er WL, zik F S5CH
HlL7eh ST C HihRled o,
#Zm O & OF # b R TFe@hd3 Habs i
WhILTn %, FENOBOEFERS O o
WY Rt Y EREBRICEEL & 5 &3
B3, 2R SOHRFZH O Ol Y e Ko [
RICENEEEL X ST 20T, cofil
DIEREER IR &2 S NELL { FRENTH N
ERAEGEROTCW B EEWIC L 277 Twid
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TH Do AFDRINC L LN Ts I k EFoe g

Ts= kid

Ehdo BN OWEEND [ = bsind/sinyy d=asiny T 295

s=kabsin §

WD CIAR ORI

Ty=Tw+Ts=(kab—MgC) sin @
Lhdo e, (1) kad=MgC THL IS T, 505 0 OECHLT Ty=0 &7 b
B ScEchid, (i) & LHEIBERCEL T kab<MgC oEErHTH bE Ty<0 T
BY, FEFRRIOMEE &2 5T =) F Bz, 7% kab>MgC L T,>0
LY, FATRREAONEIC LS T (0=0) k HIcBi 'Y, Zfz ok 5 kot ek
DGR BE PN TRV EKEL T L. LRLESD, TOENNCIE % L EEOME
DENKRO L SICPHEINTWS, Thb b3 LEAL Ol HERERICEET 2B 10

Fig. 15

AL B 2N HWBND,

(1) ofFEE T=0 25

kabsinf=MgCsint

HA) O/ S BN ZE L Ag BB
&, TO¥ML I X DFFDF
G R-oTHEE B, #5156 K odn
CARBRIEE SNDATES I
AR I+A &l HEORTF
Fea3daclc ot 32Eb &
OECRES GELI6RD A8, 20k
dicah atda L7, TOED

TRTOBCH LT, 65T S
i< & ST h 2T s ncn
DoBTHED X S, /NS B i X
DTIEMCENIOBERU BN X 5
ICLRLCH Y, HEELFH T 2R
#1/1,000cm B e i3k L CBips i
Lok oTwa, ZNIEEIESRiC
B0 DEE OB S b T
DY, ToLEEEToLDOHEHT

A o SR R S S YN 3
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il 7efs FOC & 07 &3iuE, ~* 0713k (a+Aa) kbsind” Td 2k, T,=0 &
(a+Aa) kbsing” = (g+Ag) MCsing’

&K&DG@WMM%%btmwfkﬁi)Agkﬁ&%ﬁ

g=(31c 1(\% g>+ MC Aa

Lk . CoOXCENT (abk/MC)—g E—RTH b, kb/MC LHETH 20 b AgcAa
BERMEILL, AR O ¢ OZBLRENOB O —R B FHE L TRbINLT
m&o%%Lcwa@%mmﬁlmJ@m*@ﬁ@@b,cn@mm@;5ﬁmx$@%m
¢ OO, B AR B L OTT VT Ok HIIE T & ORISR T EBL T, Y17
A OBERD BRD BILD X SICBED TN,

9. 2T 2V B VEHFHICI AHN

Z OEHENC X D EEC B Ao E AT S W CIERTbIL T2, SEOMEET
ORI LY TN D DI BRI F ) 7 R o E L bR TR & b &
Ve FRICOWTIRD72BIC T e nEAGE X ok 2ERE b2, £ OB
R TR CITee BHETIRAYSED b HARSHTS { OERFIHORRMIE DL THW DB,
7 2 e G AAB I E O FHEFFeRNIcEWT, Bm26 41 ARL Y 2 ARt dic
%HT%ZE%mka15%%@%®%ﬁ@%kﬁﬁk%k%%%l@m%bkoC@M%
M S O RAOHN O LLfTONb O TH 2, CLRBHOEERT S
KETH %o

I CCOHGE AL EETTERMOT ) 7 P CEADOTHNMARIEO DD C &2 NbS5. L
bz OEBICIEER & LB EROERERL TWD T ERDBHELT, WARERY IR T WS
CEL DRETHD D, COTEERLD X S ICHROBERBXAEBELBNLS T L TH
%o&zb@,ﬁﬁ%@@%ﬂ&ﬁﬁDﬁ#wwﬁm%@mﬁﬁ#E&b%ﬂﬂﬁﬂwﬁ(E
BOTHHI D, KEOHIANOHFENRE TIUIT L .

USEEIY DA BB IERICR T ATk B, L OEARIIKOELO T &3
2 B REEH I BEFTIERNCHIZL LT L\

AR T S\ T LRI & 2 R 0 B 2HAIC T ST AR T v v
Q9 1z

Q=Hg= % % ( 2 ) ag o & "2~ Cos\ cos?S cos 2h+sink cos sin28 cosh

+ g ( é ——sm~8) <————sm'%>}

ChHBbIND, Tolc H FFEiy, & dENomEE, M QRkOHE, E BAERo
B, a BHEROPE, 7 MIRE KA L OMRE, N A ORKE, o WREORE, b &
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KO BETHE, coXom { ] A0 L EHZOR ROy, #2HE™1 Bl
WY, SBOEEEENECEROBY ESbbL T\, i [ BEEEIOREBT
(vertical tide generating force) & 3 {LiE

£ e __2_2-: %‘;—-H
kbbb, coRXpb f EHHET2TERNTED,

ICzo f ONMICZEEEC X 558, BHREAE Y Hk, RERMES TEERD 5.
WEEFTI L DICCDZ00HELRI . TN BICONTT TICffRICHEND,

HHEHEOBEE My, Si, Ni, O 13 HOEEO/HICOWTRBROTRD v
CHEL GOk, Fie, HME M 5 BHE 0L BTN ST ¢ oWy S THEDR
F A AtSfHcos (Vytnl—k)'® k2B TH B, EEFOHEGRTH k GY
OEINOA)=0 LLEDTH D,

F7, Bl Votnt, f FRECEHEOBEKTSOC, BEOKEBCHIICH 2 & LIH
OEP BEETE 20T, WY OBEEEED Ay, H 32X k LHEOTHROMEE
B2 7eDICHMEHEREMERL Th a8, $0RFEEHDHNOHFICE, 2o H bRHE
FOW 2O DR OMOTHEL L DEBEAL T2 SRR E2THLOTH D,

FRBICRE L6 5 FHRICOWTD~NE, b otk § a4 nws, cohT
Elkins ' o FEn#IGERIEOTENE Hni, b O~k ScHizk o 1@ P ick &
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Résumé
Gravity Survey of Mihara Volcano, Qoshima Island,
and Changes in Gravity caused by Eruption
by
Kumizi lida, Masami Hayakawa, Kuniyuki Katayose.
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I. Imtroduction

The Mihara volcano, on Ooshima Island, is one of the most active volcanoes in
Japan. Prior to 1950 its most recent activity was during August 1940. On 16 July
1950 a sudden eruption initiated a period of activity lasting for about 70 days until
23 September 1950 ; after remaining dormant for five months, another active period
of about seventy days occurred from 4 February 1951 to mid-April.

During these two periods of activity many explosions occurred, and lava and other
ejectamenta were continually thrown out. The greater part of the atrio was covered
with lava ; the main topographic change was the formation of cinder cones in the crater.

This recent activity provided an opportunity to investigate whether any significant
local changes in gravity take place during periods of volcanic activity, and whether
any conclusions can be drawn as to the relation between such gravity changes and the
subsurface physical conditions. In order to obtain data that might clarify this problem,
gravity surveys were conducted on QOoshima Island at four different times between
September 1950 and April 1951 and gravity measurements were taken at more than
50 widely distributed stations.

II. Gravity Surveys on Qoshima Island )

In 1938, T. Nagata and others took gravity readings by pendulum at four stations
on Qoshima Island. For the present surveys the writers used a North American
gravimeter imported in August 1949 from the United States; this instrument has the
high degree of accuracy of 0.01 milligals. The survey stations are listed in Table
1, and the relation between the volcanic activity and the times the observations were
made is shown schematically in Fig, 1.

Gravity readings were taken at more than 50 stations, 20 of which are within the
somma and the remainder around the volcano. - The distribution of these stations is

shown in Fig. 2 and Table 2.15 stations are located almost at equal intervals around



the coast of Qoshima, except for the rugged southeastern coastline.

Table 5 shows the gravity values derived by subtracting the drift and tide effect
from the measured gravity values; these are based on the assumption that the value
at the Motomura station (No. 1) was constant,

III. Bouguer Anomalies of Gravity on Ooshima Island

The Bouguer anomalies, shown in Figs. 6 and 7, were derived from the gravity
values shown in Table 5. For the determination of the Bouguer anomalies it was
necessary to establish a value for the mean density of the island. The relation
between elevation and gravily was obtained and the decrease in gravity values accord
ing to elevation is shown in Fig. 5. From this relation a mean density of 2.0 or
2.2 was computed for Ooshima Island using formula (page 7), and the Bouguer
anomalies were then established on the basis of this mean density.

According to these results the gravity anomaly in the northern part of the island
is larger than in the southeastern part, and the values near the parasitic cone are
greater than elsewhere on the island; the anomaly in the somma is also large.

The abnormally large anomalies on Qoshima Island have been explained by K. Muto
as being due not only to the excess mass of the Mihara volcano, but also to the
effect of another still greater mass and the present results tend to confirm this.

IV. Change in Gravity caused by the Eruption of Mihara Volcano

Table 5 (Chapter IV) shows the results of the four gravity surveys conducted during
the periods of activity in 1950 and 1951.  The first survey (I) was made at the end of
the first active periods; during this period the largest cinder cone increased its activity
greatly. The second survey (II) was made during the dormant phase between the
two active periods. The third survey (III) was executed in the early stage of the
second active period and the fourth survey (IV) at the most violent stage during the
second period of activity.

Table 5 shows the readings for each of these surveys and the differences in gravity
between II-I, III-II, IV-III, IV-I, and IV-II; these changes in gravity values are
shown graphically in Figs. 8-11, and from these it is clear that significant changes
took place in the gravity values in the intervals between each successive survey.

Consideration was given to vertical displacement effected by the eruptions, and
levelling surveys using a Wild universal theodolite were conducted three times; the
first was made soon after the second gravity survey, the second at the time of the
third gravity survey, and the third during the fourth gravity survey. The bench
marks are indicated in Fig. 3.

When the third levelling survey was made bench marks C and D were found to
be buried by lava, so that it was not possible to measure the difference in elevation.
Table 6 shows the results of the three levelling surveys, assuming the elevation of
station A to be constant. From this table it is clear that at the time of the second
survey (1951) the three stations D, E, and F only increased 20 cm. in elevation in



relation to stations A, B, and C. These elevation changes, correspending to 0.07
milligals in gravity effect, are negligible in relation to the observed changes in
gravity.

With regard to elevation changes prior to Dece nber 1950, transit survey by S.
Murauchi showed that the vertical change between stations B and F from July to
December 1950 was less than 50 c¢m., i.e. less than the limit of accuracy of the
tranzit., A transit survey made by R. Takahashi in May 1951 between Motomura and
station A showed that the elevation at station A was depressed 20 c¢cm. in relation
to Motomura, but this result was not checked.

As seen in Figs. 8-11 there are remarkable changes in the gravity distribution.
The gravity values increased during the dormant phase and this was particularly
noticeable within the somma.

To explain this phenomenon the writers assumed the presence of a sphere beneath
the crater gradually filling with magma in preparation for the next eruption, and
being drained, or partially drained by the eruption. The sphere was calculated to
be 150-200 meters in diameter at a depth of about 2 km. below the crater ; this calculation
assumes a density of 2.0 for the magma.

A significant change in gravity is also noticeable in the southwestern part of the
crater for which another explanation, not discussed here, seems probable.

The interpretation from the gravity changes seems to be in accord with the results
of magnetic changes observed by T. Rikitake.

An interesting phenomenon observed during the course of the gravity surveys was
that tremors were particularly violent at the southeastern and southwestern part sof
the crater.

All-night observation revealed that the tide factor G (=1+h— Ejk) at Motomura
attained a value of 1.63, which is unusually large compared with other parts of Japan.
V. Summary and Conclusions

1. Changes in gravity values were observed during the recent activity of Mihara
volcano on Ooshima Island, and these were correlated with changes in the subterranean
mass distribution.

2. In the dormant phase betwesn the recent active periods the gravity values
increased, particularly in the region of the somma.

3. After the active phase began, the gravity values decreased.

4. During periods of violent eruption the decline of gravity values was unusually
great.

5. The results of this investigation will provide a basis for future studies on
volcanoes of the Mihara type.

Appendix, The “ North American” Gravimeter

The characterisitics of this gravimeter are described. The changes in the value

of gravity at Kawasaki with respect to time have been observed with this gravimeter.



Readings were taken every quarter of an hour over a period of 18 days by normal
visual methods. The results obtained are shown in Plate 1, from which a drift curve
for the instrument has been calculated. Comparison was made of the values in
relation to the tide generating force, and the variation in the gravity value in relation
to the tide effect was ascertained. The tide factor G =1+ h— g was calculated
for some districts in Japan; these results are shown as values of G in Table 7.



The Geological Survey of Japan has published in the past several
kinds of reports such as the Memoirs, the Bulletin, and the Reports
of the Geological Survey.

Hereafter all reports will be published exclusively in the Reports
of the Geological Survey of Japan. The currently published Report
will be consecutive with the numbers of the Report of the Imperial
Geological Survey of Japan hitherto published. As a general rule
each issue of the Report will have one number, and for conveni-
ence’s sake, the following classification according to the field of
interest will be indicated on each Report.

a. Geology.

b. Petrology and Mineralogy.
c. Palaeontology.

sciences d. Volcanology and Hotspring.
Geophysics.

Geochemistry.

A. Geology & allied

ho

Ore deposits.

Coal.

Petroleum and Natural Gas.
Underground water.
Agricultural geology.
Engineering geology.

Physical prospecting,

Chemical prospecting & Boring.

e =

B. Applied geology

e

C. Miscellaneous
D. Annual Report of Progress
Note: Besides the regularly printed Reports, the Geologica
Survey is newly going to circulate ‘‘Bulletin of the
Geological Survey of Japan.” which will be published

monthly commencing in July 1950
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