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Abstract

The Hydrographic Department actively participates in the national programme for pre.ciiction of
volcanic eruption since the programme started in 1973. Observation of volcanic activities in the adjacent
seas of Japan is very important not only to protect navigation, fishery and other activities in the sea area
against a disaster, but also to manage the sea area itself effectively,

The Hydrographic Department regularly monitors the condition of the sea area, and whenever any
abnormal phenomenon on the sea is found and information of a sign of volcanic activity is obtained from
other sources, it operates concentrated observations of such volcanic activity by airplanes and ships,
such as, for example, in the cases of eruption at Kaitoku Seamount in 1984, Hukutoku-Oka-no-Ba in
1986, and Izu-O Sima in 1986 and 1987.

It is very essential to collect the geological and geophyisical data from the surveys on the volcanic
activity field for scientific promotion of systems and methods of prediction of veleanic eruption.
Therefore, the Hydrographic Dapartment promotes such surveys in the sea areas of Nansei Syoto and
Nanpo Syoto, and provides the society concerned with the fundamental scientific data.

Furthermore, in order to sophisticate the volcanic activity observation the Hydrographic Department

continues studies on various fields and items such as precise multi-narrow beam survey system, chemical
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and physical features of discoloured water, geographical change of a newly born island, remote sensing
by satellites, automatically programmed observation buoy, sonic observation of eruptipon and so on.
Annex 1 is a list of volcanos and their activity records, Annex 2 shows contributions from the

Hydrographic Department to the coordinating committee for prediction of volcanic eruption.
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Surveyed area in submarine volcanic zones.
5, 20 and 50 mean charts prepared at the scale of 10 thousands unit, respectively.
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Figure 2. Geomorphology and distribution of volcanos in the Nansei Syoto Are.
Geomorphology from JODC Depth File. Numbers in the figure refer to each number of

volcano listed in Annex 1.
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3. Outline of geostructure in the Nansei Syoto Arc.
1. Large-scale basins in the East China Sea Shelf. 2. Basement high in the margin of the
East China Sea Shelf, 3. Troughs in the Okinawa Trough, 4. Graben, 5. Small-scale basins
and troughs, 6. Gravity low belt in the continental slope, 7. Gravity low along the trench
axis, 8. Late Quaternary volcanos, 9. Pliocene-early Quaternary volcanos, 10. Hydrother-
mal spot at Izena Hole.
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Figure 4, Free-air gravity anomaly in the Nansei Syoto Arc.
1. > 100 mGal, 2. 50~100 mGal, 3. —50~—100 mGal, 4. < —100 mGal.
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Figure 5. Magnetic total intensty anomaly chart in the Nansei Syoto Arc.
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Figure 6. Geomorphology and distribution of volcanos in the Nanpo Syoto Arc.
Geomorphology from JODC Depth File. Numbers in the figure refer to each number
of volcano in Annex 1.
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Figure 7. Outline of geostructure in the Nanpo Syoto Arc.
1. Gravity high, 2. Gravity low, 3. Seamounts and knolls, 4. Basins and troughs, 5. Swell with
seamounts and knolls in the Sikoku Basin, 6. Seismic profile sectioins in Figure 8.
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Figure 8, Seismic profile records in Nanpo Syoto.
Sections are shown in Figure 7.
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Unit in mGal.



PROGRAMME FOR PREDICTION OF VOLCANIC ERUPTION
DEVELOPED BY THE HYDROGRAPHIC DEPARTMENT OF JAPAN 13

BN & Rk LGSO ST CHIEB 1 E - T D, 55 8 B A i A 5 TR T (A
EY BRI LmBl 2oBE I 0MERE S LA,

HESRTASRO B AHHA I R TH 2 oo nf L CHMICIRE, MRS, il - BEIA ) AN T
53, BEEROT CHENICERYI AR LN, F o BEERE LS L EEENAE ICHDICA DAL
L OFRMEAATH 0, £RIETEEEARE, PESIEER LA L LA B (G, 1970). 4B 8 AITE
AN EOEEGEE, B OBEERERESEHEREEROMTH 2, BEOGE, WREMNT
ECHEOTMNIEB CAEZ(ELRATVDL I LA LND, BB - BEBBEOTEMAEIZ RN & 12
SEREC S C oIl - BEAEH ARD, FEREELAE, CHEB ARV THHL TEAUTHEE &
ARSI hP L, —HOBLERS CERENED LEREC L EEoNEFM LR TS (FHA-
i 1972, ERIEDVWThroTwa LRI Ty g iFE 4o b L #EI NS,

BT OBKEIDFEDTHEFEAM (1981) & » THME TRy, REOREC LEED
AR ZEA B (=T s (RE - B, 1986 - 1987),

3, REFROBREFE

3. 1 REMFC L 5HEEFE

(1) #Ba3HEE

Wt 51T B B BTG & e AL, KEEER T, $REE, IEEE, RESTHARDERONE L il
LTwa, ZRLOFE:, WS THEE HRAERCENSORESPAETHL, HENRORERANES
Fifie B I RISTRT,

HERBRREEN R0, FOoWSC2 L 0TOHRRETEN E 2B T, 2o, Bl

Table 1. Outline of main systems of Survey ships.
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Figure 10, Sea-beam chart in the axis of the middle Okinawa Trough (after Oshima ef «l, 1988).
A, Theva knolls, B. Izena knoll, C. Izena Hole.
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Figure 11, Submarine volcanic topography east of the Izu Peninsula.
{From Report of Coordinating Committee for Prediction of Volcanic Eruption, no 41, 1988.)
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Figure 12, System diagram of the buoy (after Tsuchide and Murai, 1987).

91

THDOREVMI OIHS0AX



oY

850228 123503

(X}

850228 (23513

=14

80278 127523

L2

TIHE  HODE | I

L1

22

-2

2

1.2

T
-

-3

3
5.3

Babazg 123533 3

-7

5t

A

BLozze 123943 3

k8!

Sl

v E RoooL ot P 1 T C H
0N oISt 01R:5FD STATUS teRaN-C Brl

— x
-m
~

ET D R £ D THD BATT EBST

FARE 739.9 9427 943.4 T45.0 TH5.6 9404 ORES TAAE PEE  -11-0.2 -2 -L2 L2 -LECLEARZALZAL2 LT - LB 4 \R2 B SRS 2 - L3 L o~ 1S LS LT
LI 20,0336 004007 29353828 281 Z7.8 01000 200 35-11.11 I39-1Z.83 0.90 0.0 00,00 033 L7 020 9.32 0,2 0.01 00200  i~1714.0 2-TSBED.2 3-6030Z.7 £-00000.0  00-00.00 000-00.00

P4L.3 431 HE.B 5.0 39,0 940.7 V4.9 T4E.E TATL0 9299 -L2-L2-L2-L2-L2-L2-LZ-L2-L2-L2 -l .20 .7 -3 LS -k 24 -l RO -3 3 L4 .8 LR -3 LB
L 0IRET 0BT Z9JTIB AT WAL 20 01000 211 I5-L.11 ID9-12.83 .00 0,00 20,00 029 L.I3 018 0.3Z 0.2 0.00 00201  1-{7H14.0 2-35B4R.2 J-80302.7 0~00C0D.0  00-00.00 000-02.00

9450 45,8 914.1 9037 7414 946.0 945,56 930.0 928.0 9414 -L2 -2 -2 -1,2-1,3 -L3 L2 <1212 -12 20 B4 <L L1 23 -3 -L1 -4 <27 -L0 L4 &7 11 . LI L§
4 W03 -0R9 LY 2933827 28.0 27,8 41090 U1 TS-ILLIE M79-12.83 0.00 0.00  €0.52 415 2,21 0I5 0.42 0.2 051 00201 1-17614.0 2-T3BAT.2 3-4030Z.7 0-00000.0  00-00.00 000-00.08

P42.% 10,2 B92,8 BB4.5 BB.J V0Z.B TH2.4 M35 W0 9470 -1.2-12 -2 07 -2 -2 -2 -2 -2 -l 2.2 -52 -B.1 -2.¢ =63 -%& -Z% -1 -%.8 -5} 41 35 L8 . L5 43
L1 20003393 09 4005 28 T4 JW 27 281230 01000 1Y 351011 139-12,83 0.00 0,00 L2 010 LI 017 272 1.0 041 1M2L -17414.0 2-33BA9.2 I-S0502.7 0-00000.0  09-00.00 004-00.00

FALL 9451 945,5 7.0 9441 FAS.E L0 MR MR WML -2 -l2-lZ-h2-l2-h2-LZ-Li-L2-L2? -5 A SR *4..7 -t <50 <25 b2 -hT -bié B -5 2% -4 -2 W
48 20.0 359 -0R 300 293438 8.1 278 01000 201 35-11.1f 139-12,83 0.00 0,00 0L1F 112 91 132 0.02 %1 0,20 14030 1-17614.0 2-35BAER.2 3-4030Z.7 -00000.0  00-00.00 000-00.20

L
Day r | OfF TIE B H MODE @ 1 (izseld, 2 (59D, 3 GO, 4 (Fop-1D, 5 (Fvbh- 1D

DD s T -2 (LGB0 HEAVE @ #iRF—5 (UBEO10D OROLL : geasF—F (0BREO10E

PITCH : o FF—2 (1080100 51D : KB (), EBS G BFD : R -5 (v—a, Yo FOlBMORANM
THD s BREF—F QSRR BE, ERIsRE, &8 BTl - e FU—F— (GRAE, B

BG-ST ¢ I —% 2 (GeBHERECRT, PRUER, AEETS5—4, RESEE SI0kED
LAT/LON ; By (rf2 oA r—F A @FE, LT 0:75—0) , BE - 55, 8 - SFromtmD
DIST  : EifE{irh & By ol (w40

DIR-

SPD : HAL REEF -5 (oh) Rz vl BERE AF—F R, VoA oz otRHL EERE A5-FR, SEF-, BERRE 2Fy—FR)
G5 Fitr¥zay—sz (2:38 1:FHE 0:75-4), BERF—Fx (1% 052

STATUS  : ERI®S, EAF—F A (1 :CPU-AUTO, 2 :CPU-ON/OFF, 3 :MEC-ON/OFF) HEBMAZ—F2 (0 :f8k 1458 2 :3E% 36D S (1
LORAN-C : 25 ¥ CF—4& B : FV7F-IE— FFOiEy—s

Figure 13. Example of data recorded in the buoy acquisition system (after Tsuchide and Murai, 1987).
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Figure 14, Morphological changes of Niginesima-Sin To (born in 1973).
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Figure 15, An example record of an air-borne thermal infrared radiometer over Izu-O Sima Crater.
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Figure 16. Magnetic vector components and total intensity anomaly over lo Sima Volcano (after

Oshima ef g/, 1985)
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Figure 17, Geomagnetic structure of Io Sima Volcano (after Oshima ef al,, 1985) -
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Figure 19, Resolution of optical sensors loaded on satellites




Table 3. Outline of satellite available for observation of volcanic activity.
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Figure 20. LANDSAT MSS image of discoloured water {(after Otani ef al., 1983).
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Figure 21. Satellite image data of Suwanose Sima Volcano eruption in 1988.
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Figure 24, Topographic changes of a newly born island at Hukutoku-Oka-no-Ba in 1986. (From Rep.
coordinating committee for Prediction of Volcanic Eruption, no 37, 1986.)
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Figure 25, Changes of (Fe+Al)/Si ratio in discoloured water related to Izu-O Sima eruption in 1986
{after Tsuchide ef «f., 1987).
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Figure 26. Photographs of volcanic eruptioins in the sea area.
A. Nisinosima-Sin To ( 14,79,773 ), B. Hiyosi-Oka-no-Ba ( 10,/1/77 )
C. Hukuzin Seamount ( 26,1778 ), D. Kaitoku Seamount ( 19,73.784 )

E. Hukutoku-Oka-no-Ba ( 21,71,786 ), F. Izu-O Sima, First Burst of B craters ( 21/11,”
86).
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Figure 1. Topography of Aira Caldera.
Surveyed in 1988. Main contour interval in 20 m in the sea area.




PROGRAMME FOR PREDICTION OF VOLCANIC ERUPTION
DEVELOPED BY THE HYDROGRAPHIC DEPARTMENT OF JAPAN 37

17814F (GUEHIGAE) 4 AESRHa B THA, 5 HIC@sif Tt A,

178245 (7oA 24F) 1 @R CilEEE A,

10144 (RIE 34 1 HI2ORIEEED L BIBEE, 8w CsAh. [RIEREA ] BE & RIRERL
[ R r

19464 (FEFN214R) 1 B ~11HAEA, s b HE .

19554 (FEFN304E) LU, fBmRGINIEAD b LI L IBSSAE A,

AIRA Caldera and SAKURAZIMA

Figure 2. Aeromagnetic total intensity anomaly chart over Aira Caldera at height of 610 m {after Ueda.
et al, 1983).

2. FESHhATT

| O 3 IFN, 1800 4VE (R 221,1201)

#] OB FEAT7 o EER T O R AEBERCRES TS Y, K2 5 FROTRL L EH B
BERAOE I TR S Wz, S (E/922m) 3542 77 XG0, HEEROEENI ARG
THILNTnD,

ARLKOKIES MW TIIEST L,

3. BRFAHLTTZ
i 307 45N, 130° 2E (MM 63514, 6351, 6353) '
B E {LLWEENSmC S SEE2m, Fi8maE - BZEOALT 20605, HHANLT T




38 YOSHIO IWABUCHI

122054600, FA AT 23856, 0004 A Bl i e B A N T w5, EEFRHE (E&704m) Rx
e (EE220m) BT 2 EEPRT. BREOMEEL Y NT P RESEOBE kil (Si0, 66%) TH
%o MHBHEF 2 mifi 19349 ~ 19304 OME A NTEE TR S PR S (BEem) #BET 5,
HERROE L KILES
19344 (BEFI 9 42) 9 H~19354 (RRIL04E) 3 HERMEEE A THBEMA. 9H6 Ax 5L EEH,
0 H20HBEm K. 12AHE (S0, 65%) L.
108847 (BEFNG34E) 10A BAEMIcE & (ERDEI BB,

10" 130°20° , 30'

| 30°
40"

Figure 3. Topography of Kikai Caldera.
Surveyed in 1930 and 1981. Main contor interval 100 mn.

4. OXRBS
oM 300 27N, 130° 1¥E (B[ 6353)
B OE BEoRE LR (REIg6STM) b k3, REES (640m), #E (B40m, SiQ, 61%) 4 X
DFNBOBEFKI» L h b, BREOEKEITETH S,
SO E L KILFEE)
18414F (R{R124E) FEWE N,
193348 (BRAN 8 #F) 128 ~19344 (BBF094¢) 1 AR{k. LEIEEHE,
19804F (BEFIS54) 9 H28H KA.

5, h/BIR- LB
B 300 17N, 130 09°E (B[ 6353)




PROGRAMME FOR PREDICTION OF VOLCANIC ERUPTION
DEVELOPED BY THE HYDROGRAPHIC DEPARTMENT OF JAPAN 39

W|MOE bR GRELSIM) Ok BIBEEAHIGmIcA Y, EE ORERIM) JER 5 1013kmit X8
FicArE T 5, FNEROLEZA00~500malEiiE Th 5, MEIZ400mEEMTHEET L, HiLKk0E
HeSE,

FHELEOKUESY mELL.

6. B

| oz 300 0N, 130 03E (¥ 6353)

B E Oz BAENLBkec b 3 EHEORE (Bi28m) CFIB L BIEHEY L O SR #500mTHE, 54
Aokl & HEE,

HRELEOKUEE @&t l.

7. 028

O 20 5¥N, 129 56'E (#EE 6353, 6501)

#® B RE6kn, HE3 OB AR LEES L OREEAL,100misE T 5, SBFESHLIE S BEo
KB (EEm628m) Tz, “EBoER ORI L, PRAOREE L Tenf okl A
SEHBEMNEEYD S, BRI EPTEAANGZLETHE. N2BEZTH & ) odtmEf Iz EF L T,
K/ (KTR10.9m), B (KIR3.2m) BE0wIHE ) bb B, '
FHRLEDSKUES &L L.

204

30Y
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Figure 8. Topography of volcanic chain in the southern part of the Nansei Syoto Arc (Ryukyu Sone
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Figure 14, Topography of a newly discovered submarine caldera north of To Sima in 1987. (From
Rep. Coordinating Committee for Prediction of Volcanic Eruption no. 41, 1988.}
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Figure 33, Topography from Kita-Io Sima to Figure 34. Magnetic total intensity anomaly

Minami-Io Sima. _ chart from Kita-Io Sima to
Surveyed in 1981, 1985 and 1986. Minami-Io Sima.
Contour interval 200 m. Surveyed in 1981, 1985 and 1986,

Contour interval 100 nT.
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Figure 35. Topography of Hukutoku-Oka-no-Ba.
Surveyed in 1988. Contour interval is 50 m, except for 10 m on the top. (From Rep.
Coordinating Committee for Prediction of Volcanic Eraption, no. 43, 1989.)
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Figure 36. Chart of topography and magnetic total intensity anomaly in the northern part of the
Mariana Ridge.
Surveyed in 1976 and 1977. Right : Topography in interval of 500 m (unit 1000 m); Left:
Magnetic anomaly in interval of 100 nT (broken Hne, negative).
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