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Fig. 2. Iwo-Island.
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1) T. MATUMOTO; The four gigantic caldera volcanoes in Kyusyu, Japanese Jour. Geol. Geogr.,
19 (1943), Special number.
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2) T. FURUTOMI; Rates of discharge of heat energy from the principal hot spring localities in
Hokkaido, Japan, Jour. Fac. Sci,, Hokkaido Univ., VII, 1 (1961), 315.
3) WEZH; lmFHECOVTo 2 30ME, AMBYEEIERS, 9 (1962), 45,
4) R.G. FISHER; Geothermal heat flow at Wairakei during 1958, N.Z. Jour. Geol. Geophys., 7
(1964), 172.
G. B. DAWSON; The nature and assessment of heat flow from hydrothermal areas, N.Z. Jour.
Geol. Geophys., 7 (1964), 155.
G. B. DAWSON; Diurnal and seasonal ground temperature variations at Wairakei, N.Z. Jour.
Geol. Geophys., 7 (1964), 144,
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Fig. 3. Distribution of the ground temperature at a depth of 25
cm in the crater of Iwd-dake in July, 1961, Hatched area
denotes the zone where the temperature is higher than 100°C.
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Table 1. Temperatures of fumaroles at the crater of Iwo-dake.
10961 July 1962 Tuly 1963 Jaly
Fumarole Temp. Remarks Temp. Remarks Temp. Remarks
No. 1. %op-1 745°C| Xz 90 cm 730°C| 7KF®r 90 cm 675°C| 7K¥Fr 50 cm
-2 610 Hh % 605 30cm &% 426 & ¥ 60 cm
My B 5E-3 370 10~15cm ¥ 425 30 em % —
-2 420 575 Kz 30 cm 514 7KEw 50 ecm
5 B #-5 — 575 KFie 80 em 553 KFEi 50 cm
6. -1 460 20 cm B 405 Kz 60 cm 432 K3z 90 cm
-7 — 585 20 cm 589
Nosle2 | — — 588 | ki 50cm
. -3 — — 523 iz 50 em
10. -4 — — 533
11. #on-1 670 — 610

BEE TR, SEY, MR, FEHLOSIC I 5L BBEINE O HFADLFER D X8 2 Fi
RLTHD, MEILOBEC DT, LORAOBILEERETSL &, BB {LeBR T

5)

SREEH; BIERRERS 0K L BE, M, 3 (1964), 1-23.
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Table 2. Chemical composition of fumarole gasses at the crater of Iwo-dake.

B | HO KEG LS DR A DILFRS (%)
® & A = Rn
i (o) | @ | HF | HO ‘ SO, [ H,S ‘ S, ‘ CO, R |ohas
gopn-1 | 745 | 977 | 41 307 | 380 | 42 — 133 | 97 35.2
2 | 612 | 953 | 46 286 | 457 | 28 — 88 | 95 —
HE¥-3 | 30 | 983 | 24 380 | 339 | 68 — 145 | 44 34.2
2 | 40 | 973 | 31 367 | 286 | 56 — 188 | 72 28.9
S A 102 | 987 | 29 80 | 614 | 77 — 165 | 35 125
N OE-L 98 992 | 0.2 19 | 656 | 42 — 271 10 82.2
°C
700
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S 6 m TO
: —! BAGE WEAo ook
F4@E WKL [Z2o0-1] oFLD 50 cm F Fig. 4 (b). A model for a fumarole.

DHED 5 {1963 4)

Fig. 4 (a). Distribution of the ground tempera-
ture at a depth of 50cm along a line
passing fumarole No. 1.

Iy, Z02HEMR, BOBTLEAESDD LS5 TH 5,

BLESEATLCOAEEIL Eon-1) Kk, Bl 1mEET, 50cm EOiR
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51#r b, Thbb, BMEILOH OB, BMTOBBHOEECE LY, ERILOILE
IERH £ TR 2 THDH LT D, ZOBE, BRALLEEFRO, HBRE L HHES
DI E A 2 FIE, R OF B X o €, BF % TOWI 20 ¥ RDDHZ LB TE D, W ¥
DOB4, 50 cm EOMBRE L, —~ERICB > TLHTE R, 2 1h, SRELEERF RS54 O
EHE L, 2a=18m & HiE, #650°C OBEHmOFE XX, HELSH0OmM LELRD,

6) IR AL 1 B B, JL KRR B BHE LA S (1966 5 3 A).
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Fig. 5. Underground temperature vs. depth in the crater of Iwa-dake.
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Fig. 6. Temperature at the surface vs. temperature at a depth of
10 cm and temperature at a depth of 20 cm vs. tempera-
ture at a depth of 30cm.
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Fig. 7. Relations between the temperatures at two points differing in
depth by 10cm. Abscissa denotes the temperature at the shal-
lower point.
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Fig. 8. Variations of underground temperature fifire = 7
with depth averaged in the crater of Fig. 9. A simplified model for
Iwa-dake. steaming ground.
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NRER B B, Thbb, LMoLk ToRMBEEKES, K SEBBEL, #
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BRREOHNE

— i, WMEEZ R\ T, Newton DEHIZAEIDHB AL, BB QRKROLILHD
HINB: »

Q = kh(0s—0.) (1)

T, s B XU 13, ThLhibHEls L CUKORE T, kmi@mﬁﬁﬁ-h:wkﬁ
H X BERE TH 5,

T, WRELHIBEORI T THHEEL DI DBE, MEMAEOCRESMLHEMT
HY, ZRESRREERTHE, B 2835 RENE 00/02). 1%, BEYCIIKRD X
S5Ez bR T35 :

¢ “Lh:oal
5 Ga
ChHEREBXHETE sl
0,—0,
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WEEKOERT % 10cm DO EE ORI 0/

EEEXHEIORHCRT, QOR2bALRDD
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ENTEDDTH DA, BEHEE kR OEORE transfer coefficient at the crater bot-

tom of Iwd-dake.

WA WA EN S 5, TR EXEKE,
eIRER, BiE, bE, BERICHEFRTAETHY, TOBEMRERITIRY KTl Tl
IRTBD, &I T, BIREOBELZROZORBHTHLDT, kOEE LT, B
PR % H 2 X107 cal/em-sec’C & Fiv~ %, 5 3 KR L7z K R D steaming ground @
BESTEBFEC LT, BWHEYHET AL, E3FED L5 /b, #BEFF 5X10° cal./sec. (30X

7 MR T; LoBEHECOWT, LKIMTR TR, 13 (1965), 37-51.
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B3KR WMESFARRRT BB
Table 3. Heat discharge from the steaming ground at the crater
of Iwo-dake, based on the measurements in 1961.

2Bem BOWE | WEHE | oAl P | m o % | A% &
°C) (°C) (cal./sec-cm?) (cm?) (cal./sec.)

50°C LA F 32 56x10-¢ 1.5X108 8.4x10*
50 ~ 70 35 1.4x10-2 5.3 108 7.4x10°

70 ~ 90 42 3.4x10-3 6.0 108 2.0x 108

90 ~ 100 54 6.7x10-3 2.9x%108 1.9x 108

Total : 4.8x 108

107 cal./min) L, ZhEF T, BE® ORELALB=F L ¥ - o VECEEL, Jtig
BEOERD S B TLEPHEOREWHRKIET 5, 7ds, 1962 FDFIEL L KDL h I B
i, 8x10°calfsec. L B b, 6l EFRIERTRRAT VD, Thid > CEHBLICHEE
WhinUfc &by, EZEo{ElY, steaming ground 225 DEFEE TH A A, BRDO L 5@
OB, SEROHBOBIILLH Y, KillFy R LEKE, SEOB=FLF -2 TH X
nTws, TORUTXEBRMNCIITETH 52, LT ULLEFTFTR TR, ZOBRIISHE
ORETHH 5,

IV, Kt sho 8

WEEOIHEA DRI SR OEKA2 DY, @il LOFREHOILEC L ESEE
BRLND, ChEOEREECH S THAHH & ZHrDHBEXZE LT, 1961 48 A LA,
KD TR A ER L, (A LRI B Le/s KFPE 2 AT, AEMELC E

620’“ 600 ﬂ’

590 m

MWM sio
\

M\/\»N\WW/ St-4
——— 77 vog
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Fig. 11. An example of records in cali- =1
bration of the two seismometers at the B 100m

base station.
B12E HOHBENSORE, Burlki s
Fig. 12. Distribution of seismometer
points in observation of microtremors
around the crater. B denotes the base
station.




42 BL SR HEHW - AREE BR - E-FEHEK

HIFEE 30c/s OBEHEETAA VR /T T7IR LD, Te~<A FiE0HE Scmfsec ¥ 10t
10 cm/sec TELER L1, LFRER0REBHEY, BOEECH LT, 2~15c/s TFLTH
b, FOBMCELE > T, 2 HOHBEH OBFEA L 2 00T, B UBHTF (St-B) ik iR
e, WHOEENRA CFECF CERBE LGS LMDl (5 11 X), Bl SoRE
w12 BN, St-B (ME/MERY ZEEREESL L, 0 1 aoEity, StlEon),
St-2 (RBFAR), St=3 (NMEE & H BT & DR % X 08 St-4 (1 5F) 0 & KB L TR
WML, Bohicginssy SCBorns gL,

B \

£ETELRICESCIERC X 2MEBNEDS RS, T ORIE KL S o i
HEADH DI ERE e, BHBEEARRENCHLCES X5 thhud, FBEEcidicw
FZHOEHY StBAEEL UTHET 5 2 L REERICR S, St-BoELRiEHETO
TR, RERELZAND &, BRIELIDAIWZ & hbho iz,

1) BEBF St-1 ZRFHACOVWTUL, LHENPOERO6BHEEL LY, IBEOFEK
Fx VD EKBEORKC L) BEHEBERRERD, A7 2855 &, HARCRT LS
W2, BEINL 0.15~050 sec. DEEFICH D, TOMENFICEKEL L 1Ps s i h, St-1

Fak KWW EEBoENER

Table 4. Result of volcanic microtremor measurements.

B [
®sOWw % P FEE | B W ®m ® o #H #
St-B /A H N B OB 1.00 0.5 sec.

, 0.07~0.09sec. & I 4 E# L T, % O 3RIH O

St-1 » ~ o n 1.03 025 B B
St-2 K& AR 115 0.30 0.08 sec. DB 438 4 Fioh B,
St-3 B & 4 ko 0.75 0.15~0.25
St-4 M B E A D 0.67 0.25 W X 5B o,

DG, MMOBMUMAOTER LD WO CERMOW LD 7> T b, 7~ = BHT DK
B, RIS LTIL, 007~009sec. DI (= AN T2 0.5 AL, 7, Kt
BT 260 LT, F025sec DY LEBL T2 2 LARBDLAL,

@) wEBIT HEOREIS, TF @chﬁ@?%%%%kb &B©%h%1&
Lt&%@@%%4§m%#°&4mobT@,ﬁ%ﬂ@ﬁ%ﬁk%h@T%é#,%kﬁ%
LB L TR ok, 7ok, MENIT OREIHEMCKRE CATT 52, #BILEEA
&L RFHPIZEALITRA ERBD LR,

E =

St-1 f5E 1k, WESILOMREE A T00°C Ll b B 0, MAERBOR biHRBH thy, 20
S COE O MIEHRIF MO O S R TR E WS L RABR B 5, Lo L 2 OB IT o
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EHTEREE AR E OIS TH D, Fio, St-1 X h#H50mEihi St-2 Tk, - OMENC
ST 2 EBbhsERAMOE B4 RORE0, Fiis0miEd sz St-B tirelHib
i, SO EhbEL DL, BB, St-1 (Bon) FEOEMKSHRCEEREGRL, JE
BB E ZARE L T2 RMMNcRE: Bbh s,

wic, #MEN OiRIEOERCHT 5 MBEOHEF 1D, TOREFROMEY#HET 5, -0
WENRRGY TH B, REPETH B0, KPE2BOMBH CTRHIRETE VO T, £T
EhRPELTELDE, TOBRIRTELEIND,

A=At
WEREFEOMBABMCHET S Z L L), FEASATOREBILEZRDOLNDDT, Zh
BEARDOERCR LAY LOCREFROMBERYRDS, Tihbb, HOREFEY (2, v, 2),
ELES (&, ¥, 2) &L, REEL dx, oy, dz & ThiX, BEOQRML

e =Y (A— A )l

:é<&_&ﬁ+@rﬁﬁx&+ngWp%+m7§&AJ

[3

Lish, COERRNET DL SIT, 6z, 0y, 02 HRD T, HE LIcFHAEROIEMELHFH~<S,

ZOE, BEEE LT, dx, dy, 62 2310% LN TR T 5886 hiz, R,
COMBAREBETH B ETHE, BWRILC) LTS, ZoB/CE, REFEOMLE
HOAHVAHEZ THIWIEAEDRiehote, EFEEE LTROONICEE I OFEFRDOM
Bz, X150m ¢, (Eon) BRIALEFY OFCH 5, BB I o RAF L, ZOEKLOME
FEVCEWCETEHEIRAA, BB oRAEF L, RUSHTLECEGTTERDL R, #E
DA AT L > TR IR DI M Tuv A, FEAUCREREELLRLFC, |
RIENEELRELFELLTCHDEBbRS,

V. #ESKBONE

WEKET Y, KUEBET2E500BKNEES Lot THECHRT 5, 4EIk
ZOFHENAEE LT, RALKTENE L, EHLCRRE, DEMRSAEIGE T, HER
By £5 THH, MEPMIL, 1962447 F27TH~8 A3 3 ThA, WMEMDHIMERT &,
13D LB ) THD2, AT IEREL CThv, BlEDOR 2D i o TEM
ML TE RV, BAARSAL XEBBCESEGEIL, TCHEOBVWEESOFELYTT D
DEEZLND, RALEE L OBGRZE URCTT, Thab, WEEEZBEL W 2880
ERZLE) X, BL CEROMENT[ - Erbhnd, TOHEMEBE LT, ol
700°C B WIRE OB KT OFELLHEM I N DT OREERS, MLV KIFTAR X 28R
DALFMID RN E 2 bh b, FiFEcERO ARERAKE O M 21X, 9%107* emu/gr. OFEE T
H5b,
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Fig. 13. Distribution of magnetic dip.
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Fig. 14. Magnetic dip vs. height of

observation point. BIE BRELNOT e A4 CKELE
REFOMTRIWEHERT L B)

Fig. 15. Aeromagnetic profile of total force
over Iwd-Island after U.S.G.S,

Teds, 1964 4R, KEMEMAERN 23, EE MY CIERESNET L) 2RD X UE L
B, BEE T L OFEREE 16 Kicad, Mok SFicif - TR 500 m o S E 0 54 C
HB, 2200~ 2713, ThZhEEL, REHBCHRTL2L0THD, MBOEE,E LW
T ENbBA, WEE, METHERIBEAELC, HNMCEORENRDLND I LI
EHTRETH5D,

V. EHhO0RNE

MESOWTREEZMDFEND L LT, e, BCBAR KRB LICRA I LT 508
HELT, BECBTAENRETXMD Z LIXBERNS 5, EHRELER L M, 1963
FTABAML 290 X TTH B, HHLLESL, LaCoste & Romberg i F 5 J151 No.
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%%ﬁ%@f%%btﬁ,%@%@F97r&$@éa,&mmywﬁ®ﬁ Th -1z, RIEE
TOWWEDKEHEEL Uik, EEIEREOET X5, BEEXSAMENZEC kT 2EIHE (¢
=979. 48622 gal) % v 7o,

MEBT R DWEDHILE 16 D X 5 THh B H, HIEHZME T, K »ADFHE LT

WAHTREHUBEAMAT 28 e, WERRAYESRTRL, 7~ —BEo5THaxE 17 KiTR

’Hiﬁ;\o“’
3047 N
I T HWE A o o5
Fig. 16. Gravity points on Iws-Island and New Iwo-Islet.
(\.‘/":}:se
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Fig. 17. Distribution of Bouguer anomaly on Iws-Island

and New Iwo-Islet. Unit is milligal.
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Table 5. Result of gravity survey on Iwd-Island.

) Normal Observed | Free-Air | Bouguer

Gravity point ¢ 4 Height (‘rlr?}g‘:l:) (‘r]r?él:la) anomaly | anomaly
3°N | 130E | (m) 979, 979, (mgal) | (mgal)
1. ¥ % B 46'7 17'0 17.0 398.94 445.07 514 495
2. MEMES 46.7 16.8 2.2 398.94 449.29 51.0 50.8
3 ]® »y B 46.8 16.0 73.4 399.07 434,13 57.7 495
4. 1" . 46.8 16.1 87.4 399.07 431.83 59.7 50.0
5. " ' 469 16.4 94.2 399.21 429.83 59.7 49.2
6. K # K . 47.0 16.6 974 399.34 429.24 60.0 49.1
7. W J=3 47.1 16.1 1.8 399.47 451.56 52.6 52.4
8. ¥ HoE 47.2 16.2 61.4 399.60 437.68 57.0 50.2
9. ” 47.1 164 76.3 399.47 434.60 58.7 50.2
10. B b3 46.9 16.8 20.2 399.21 447.39 54.4 52.2
11, N ERXE 46.8 16.9 151 399.07 447.24 52.8 51.1
12 3] & | R 48.0 17.6 0.8 400.66 451.53 51.1 51.0
13. 14 i) 479 17.7 44.5 400.53 439.51 52.7 47.7
14, ” 47.8 17.9 87.9 400.40 429.61 56.3 46.5
15, TR BE R 48.2 184 0.5 400.92 451.50 50.7 - 50.7
16. & % 48.0 18.3 39.1 400.66 442.47 539 495
17. ” 47.9 18.1 70.7 400.53 433.46 54.8 46.8
18. " 47.8 17.9 89.5 400.40 428.75 56.0 46.0
19. " 476 17.8 98.3 400.13 426.92 571 46.2
20. " 473 175 71.9 399.74 433.93 56.4 48.4
2l BRE=ZTH 47.1 17.3 60.8 399.47 436.58 55.9 49.1
22. MHESL & 46.6 17.3 26.1 398.81 441.92 51.2 48.2
2. E & B 46.8 177 46.4 399.07 435.82 51.1 45.9
24, e R R g R 46.7 17.9 0.5 398.94 444,85 46.1 46.0
25 Bl AA 47.1 17.6 72.9 399.47 430.76 538 45.6
26. KEE=TK 46.9 17.0 51.2 399.21 437.67 54.3 485
27. B W O B 46.6 16.9 3.6 398.81 447.88 50.2 49.8
28 RofEo Lk 46.9 16.8 17.0 399.21 44511 51.2 49.2
29. WA i 46.9 16.6 9.9 399.21 448.82 52.7 51.6
30. i 46.2 16.8 57.9 398.28 432.65 52.2 45.8
31. 1 46.5 16.7 64.7 398.68 430.76 52.0 449
32. W ¥ i3 46.7 16.6 95.3 398.94 423.90 54.4 43.7
33. " 46.7 16.3 88.1 398.94 430.56 58.8 49.0
34, | ¥ OB 474 194 0.0 399.87 438.88 39.0 39.0
35. 9% o T 47.6 19.3 0.0 400.13 441.12 41.0 41.0
36. o It 47.9 19.1 0.0 400.53 443.36 428 42.8
37. ” 48.0 189 0.0 400.66 44561 45.0 45.0
38. 4t W B 48.0 186 0.0 400.66 44752 46.9 46.9
39. 5 ¥ Lk 47.0 17.0 40.2 399.34 441.42 54.5 50.0
40, & ¥ 46.6 16.7 0.0 398.81 449.90 51.1 51.1
4. FHmE B 1 479 20.6 3.2 400.53 435.46 359 35.6
42, ” 48.0 20.7 0.5 400.66 436.33 35.8 35.8
V=TI 48.8 26.6 1.2 401.71 447.42 46,1 46.0
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T ZI2C, MPMIEEREL Ty, i, EHOMELE Y 0.3086 mgal/m, MK A 2.67
gricc LRFEL T %, MEARICEL T, 2L BVEYEFH L CEMERR, 0
BRERTE, KDL THS:

No. 1 % U=%=EBAr 2.90 mgal/9.42 m = 0.3077 mgal/m ,

No.11 /p % # 1.98 mgal/6.82 m = 0.2911 mgal/m ,

No.27 FZHEEs v —v 3.21 mgal/10.73 m = 0.2993 mgal/m .
b ORI D, FIEE 0.3086 mgal/m X h /X A%, HUEREEEE L RiAC 2.67 gr.jcc X 0 b
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Fig. 18. A general tendency of Bouguer BISE AR 477 oRBAE—T X B)
anomaly in the vicinity of Iwa-Island Fig. 19. Hypothetic rim of Kikai Caldera

and Take-Island. after T. MATUMOTO.
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Photo. 1.
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Iwo-Island and New [wo-Islet seen
from the west.

== iR
Photo. 2.

Iwd-dake seen from the south.
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Photo. 5. New Iwao-Islet
and Take-Island seen
from Iwa-dake.
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Photo. 3. Iwo-dake and Inamura-dake. Photo. 4.

Yahazu-yama seen from Iwo-dake.
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4. Geophysical Investigation of Iwd-Island
on the Southern Sea of Kyusyu

By Izumi YOKOYAMA, Masaaki SEINO, Yoshinobu MoOTOYA,
Susumu I1ZUKA, Tadashi MAKI and Masaaki AOTA

(Department of Geophysics, Faculty of Science, Hokkaido University)

1wd (sulfur)-Island is the northest island of the festoon volcanic chains between Kyu-
syu and Formosa. Within the top crater of Iwo-dake, the highest cone of the island,
there is an active fumarole field and the temperatures of some fumaroles are as high as
700°C, though no historical records exist of the eruption on the island.

The authors participated in geophysical investigation of this island in three groups
in 1961, 62 and 63 respectively co-operating with the other two parties which investigated
geochemistry and geology there.

In geothermal investigation, distribution of the underground temperatures at a depth
of 50 cm at the top crater was obtained in 1961 and 62 and the temperatures of several
fumaroles were measured every year to find secular changes if any. The vertical distri-
bution of underground temperature near the earth-surface at the steaming ground in the
crater is obtained by a statistical method, and heat discharge from the steaming ground
except one from the fumaroles of high temperature, is estimated as 3x10® cal./min.

Volcanic microtremors were observed at five points around the top crater of Iwo-
dake by means of two electromagnetic seismometers of the same characteristics, one of
which was always set at the base station. The periods of microtremors at each point
are analyzed by an autocorrelation method and their amplitudes are compared with those
of the base station. By using attenuation of the wave amplitude with distance, the origin
of the microtremors is determined to be located beneath the fumaroles of the strongest
activity.

The measurements of magnetic dip were made at 26 points on the island by an
earth-inductor. It is noticeable that there is a small geomagnetic anomaly on Iwa-dake
because of high temperature of the ground and of chemical disintegration of magnetic
minerals in the rocks by volcanic gases. ’

A gravity survey was carried out on Iwo-Island and New Iwo-Islet, and at the jetty
on Take-Island by a LACOSTE & ROMBERG gravity meter. The gravity values on these
islands were connected with that of a base station at the Kagosima Meteorological
Observatory. The Bouguer anomaly shows a tendency to decrease southward from the
islands. This may support the hypothesis proposed by T. Matumoto, saying that Iwo-
Island and Take-Island stand on the rim of “Kikai Caldera”, which should be accompanied
by a low gravity anomaly by the analogy of Aso and Aira Calderas.



