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Abstract

The Izu-Ogasawara Ridge is an island arc along the Izu-Ogasawara Trench where the Pacific
Plate sudbucts beneath the Philippine Sea Plate. Many active volcanic islands and submarine volcanoes
exist in a line on the Izu-Ogasawara Ridge, and form a typical volcanic front. New volcanoes have
been discoverd on the front caused by volcanic activities at points where volcanic activity has never
been reported.

Recently, submarine eruption occurred at 26°07.3’N, 141°06.1’ E, 80km north of the Kita-Io Sima.
As this area is a good fishing ground, many fishing boats of Japan work there. A fishing boat named
Kaitoku-Maru (85 tons) discovered the shoal at 26°08.8’ N, 141°06.6’ E in April 1927,and at 26°03.1" N,
140°56.0’ E in June, 1927. Two shoals have been called the Higasi- Kaitoku-Ba and Nisi-Kaitoku- Ba,
respectively.

This area has no reliable report regarding eruption, except one time at 26°00° N, 140° 46’ E in
1543 . Consequently, the Nisi-Kaitoku-Ba is supposed to be a submarine volcano. Accordingly, the erup-
tion at the Higasi-Kaitoku-Ba is the first confirmation of submarine volecanic activity at this location.

Submarine topographic data for this area is very little; however, it is supposed that one seamount
has two summits(east and west). Therefore, the Maritime Safety Agncy gave the name Kaitoku Seamount.

The progress of the eruption at the Kaitoku Seamonnt, the survey around the Kaitoku Seamount,
the thermal distribution of discolored water, and the chemical composition of rocks and discolored water from

the Kaitoku Seamount are discussed below.
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Figure 1 Position of the Kaitoku Seamount and the distribution of active volcanoes in the Nanpo Syoto.
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Figure 5 Frequency distribution of spouting smokes and shafts of light observed by “SHOYO”
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Table 1 Comparison of the measured positions of spouting point between “SHOYO” and “URAGA?”
SHOYO URAGA o’ Date
Lat. 26°  07.3'N 26°  07.3'N + March 14, 1984
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Figure 6 Distribution of cross bearing

positions of the spouting point
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Table 2 Position and depth of the shallowest point in the eastern part of the Kaitoku Seamount

(Nisi-Kaitoku-Ba).

Date Time

Latitude

Longitude

Depth

March 24, 1984 o7 38" 26°

03.54’'N

140° 56.76'E

103 m
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Table 3 Positions of temperature measurement and water sampling by “SHOYO'

Date Time Latitude Longitude |Temperature

March 22, 1984 | 07-46| 26°30.46'N| 140°50.46’E| 19.6*
09-00| 26°13.45'N| 140°50.08'E| 19.9*
09-20| 26°08.99’N| 140°50.14’E| 19.1%*
09-41| 26°04.36’N| 140°50.16"E| 18.9*
10-10| 26°07.28’N| 140°55.08"E| 19.2%*
17-20| 25°57.38’N| 140°55.59'E| 19.3*
17-50| 25°57.45'N| 141°02.61'E| 19.1*
20-20] 26°17.11'N| 141°16.45"E| 19.4*
23-30| 26°17.39'N| 140°56.04"E| 19.3*
March 23, 1984 | 00-44| 25°55.21'N| 141°07.26'E| 19.2*
02-33| 26°07.41'N| 141°19.50'E| 19.1*
04-25| 26°19.43’N| 141°05.58’E| 19.5*
12-20| 26°05.48'N | 140°56.05'E[ 19.3*
12-32| 26°06.14'N| 140°57.64"E| 19.1**
12-42| 26°08.09'N | 140°57.58'E| 19.3*
12-49| 26°09.61’N| 140°57.16"E| 19.4*
13-15| 26°14.84’N| 140°58.36"E| 19.4*
March 24, 1984 | 06-30| 26°02.86'N| 140°57.32"E; 19.0**
07-34| 26°03.64’N| 140°57.48"E] 19.2%*
08-49| 26°06.67'N| 140°56.33"E| 19.2*

* Out of discoloved water
% % In discolored water
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Table 4 List of dredged sites by “SHOYO”

No. Date Latitude Longitude Depth Bottom material
1 March 23, 1984 26°03.03'N 140°55.67'E 305m S G Co
2 March 23, 1984 26°17.18'N 140°59.62'E 1690m R Sp
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Table 5 Specification of the Thermal Infrared Radiometer.

Item Specification

Scanner HgCdTe sensor

thermal resolusion 0.1°C

spectral band 8#m-144m

Lens field of view 20°X20° _

geometrical resolusion 3.4 milliradian

focal distance 33mm

Monitor black and white CRT

screen size 50mmX50mm

sensitivity 2 C-1000C with isotherm function
Digital 1/2 inch 9tracks

recording | reel size 7 inch

equipment | density 1600bpi

(MT) record size 1024 characters

picture elements 112X64

Monitor color video camera with color video monitor
(visible

images)
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Figure 10 Digital-Analyzed Thermal Map at 1030 on Mar. 9, 1984,

Figure 11 Digital Analyzed Thermal Map at 1035 on Mar. 9, 1984.
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SUBMARINE VOLCANIC ACTIVITY AT THE

KAITOKU SEAMOUNT IN 1984 o

ZOHTIBIRES R EEL 000m it ClllE & EREL 7.

BRI E AR & U 72 6 BR0GEIE O EGAKOBILIEMETH D, FEAITHLLEE E-TE A
BERIGHELZBDTHS. 2°CL Y VTEELIT> TR A2DEAKIZI 5 NT2 CLULEERTH - 72081
HEOEGBKRD T — 7 (XEEMHRMNL TWw5.

17.2 17.4 17.6 i7.8 18.0 18.2 18.4 « Q)
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Figure 14 Digital Analyzed Thermal Map at 625 on Mar. 13, 1984 .
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Figure 15 Thermal Pattern of the Kaitoku Seamunt on Mar. 29, 1984.
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Figure 16 Digital Analyzed Thermal Map at 1256 on Mar. 29, 1984.
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Figure 17 Digital Analyzed Thermal -Map at 1303 on Mar. 29, 1984.
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Figure 18 Topograpic map of the Kaitoku Seamount and the sampling points of

discolored water, pumice and dredged rock.
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Table 6 Chemical compositions in Rocks from the Kaitoku Seamount
Pumice Rock
Si0. 62.38 47.81
Al:0; 16.13 19.86
F6203 0.51 1.60
FeO 5.77 7.81
MgO 1.53 5.80
Ca0 4.01 12.02
Na. O 5.16 1.96
K.0O 1.35 0.40
H,Of 1.21 1.11
H.0~ 0.15 0.54
TiO: 0.73 0.75
MnO 0.23 0.21
P.0s 0.26 0.12
Total 99.42 99.99
Position  26°11.0’N 141°23.5’E  26°17.2’N 140°59.6'E
Date. Mar. 26, 1984 Mar. 23, 1984
Collector  Patrol vessel Survey vessel
“NOZIMA” “SHOYO”
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Figure 19 Total alkalies- Si0, relation in volcanic rocks collected from the Nampo- shoto
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Table 7 Sampling positions of discolored waters from the Kaitoku Seamount

Sample Date Position Bf:tigﬁftiﬁ?’goim Collector
No. (km)
. ° , o ’ Patrol vessel
1 Mar. 14, 1984 | 26°10.2'N 141°02.5'E 9 “URAGA”
2 Mar. 15, 1984 | 26°07.9'N  141°03.3'E 5 ”
) B ’ N ’ Survey vessel
3 Mar. 22, 1984 | 26°09.0'N 140°50.1'E 27 “SHOYO”
4 4 26°07.3’N  140°55.1'E 18 ’”
5 Mar, 23, 1984 | 26°06. 1'N  140°57.6'E 14 ”
6 Mar. 24, 19841 26°02.9'N  140°57.3'E 18 ”
7 4 26°03.6'N 140°57.5'E 17 ”

i EEKRDLEFHOERE Z OHE

FesicflE LA RbRKEE S IpHEME L, 20 L2, SREESRIRLA. Z0IF
PICYHALO, DML RS AV ITNEBFEDOHETCIERBRUT TH -7, ZhIz &5 &pHEIN.2 D
73908 L E ke LTEZELSBIEDMIZH 3ETH Y, /220D Fe #PBUAEL, Si0 b AELH
ARU7Zz, F2380N6 2N 6 OB CIpHES. I5THLKRELETH D, Feld Z0RB P RN TH -
7.

Table 8 Chemical compositions in discolored

waters from the Kaitoku Seamunt

S | | e | el
1 7.8 0.28 0.37
2 7.39 0.32 0.58
3 7.99 0.05
4 7.49 0.17
5 8.01 0.04
6 8.15 0.01
7 8.11 0.02

BERLOEBEEINATL T 3L 0TH Y, T ATBIEEKDOBREES, %04 DEHRO Him
Bl TH L ORED G A EHT 20T, RO LI ICHRIAR, MEORA 2 &4 2805 Bz kg
TAHZLGHEETH A, ZhTHEHEOKIRT &5 IIEBE LD 5L OIREEIC & 5 L 01T & pHIEA K
BUEOBRENENEEZLSNS, FILE—0 BRI, FHHEAREI O 2w TORETIE, ZoMimit &
DFELIREND. FLEFeDERBUIIDVWT, pHED/ NS ZL0IEE (AILEBEEGOBVWLNIEY)
£, FIpHEAKREL 20, BEOER AP E 21 LT BEARDT 22 SHBIL A (821).215
OFERIEZNE T2~ 3OBENIEHECES MR L —FT 2 (R, 1975, /MRIZA, 1977; /MK,
1977).
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Figure 20 Relation between pH value in discolored waters and distance from the spouting point of
the Kaitoku Seamount
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Figure 21 Relation between Fe content and pH value in discolored waters.
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Table 9 Fe content and pH value in discolored waters from several submarine volcanoes.

Locality (Sampling date) pH Fe(mg/f)
Hukuzin Seamount {Jan.,1981) | 4.30~5.20| 0.52~0.83
Hukutoku-Oka-no-Ba (Mar.,1977) | 7.9 ~8.0 | 0.13~0.15
Nis i-no-Sima (Mar., 1974) — 23.9~45.7
Satuma-lo-Zima (Jul., 1963) 4.32~5.89 | 4.2~14.8
Kaitoku Seamount  (Mar.,1984) | 7.39~7.8 | 0.28~0.32

7. 8bYI
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Photo 1. Discolored Water from the Kaitoku
Seamount on Mar. 9, 1984 (Around
the Spouting Point).

Photo 2. Discolored Water from the Kaitoku
Seamount on Mar. 9, 1984.

Photo 3. Discolored Water from the Kaitoku
Seamount on Mar. 13, 1984 (Just
after the Spouting).

7

Photo 4. ] iscolg)re;atr from the Kaitoku
Seamount on Mar. 13, 1984
(Spreading Center).

Photo 5. Discolored Water from the Kaitoku
Seamount on Mar. 15, 1984.

Photo 6. Discolored Water from the Kaitoku
Seamount on Mar. 15, 1984,
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Photo 7. Discolored Water from the Kaitoku Photo 10. Steam from the ejecta spouted by
Seamount on Mar. 17, 1984. the Kaitoku Seamount volcanic
activity on Mar. 17, 1984.

Photo 8. Discolored Water from the Kaitoku Photo 11. Discolored Water from the Kaitoku
Seamount on Mar. 17, 1984. Seamount on Mar. 29, 1984.

Photo 9. Steam from the ejecta spouted by Photo 12. Discolored Water from the Kaitoku
the Kaitoku Seamount volcanic Seamount on Mar. 29, 1984
activity on Mar. 17, 1984. (Circular Type).
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Photo 13. Steam from the spouting point of Photo 16. Echograms on the eastern part of

the Kaitoku Seamount on Mar. 23, : the Kaitoku Seamount (Nisi-
1984. Kaitoku-Ba).

Photo 14. Steam from the spouting point of Photo 17. Pumice collected by the patrol

the Kaitoku Seamount on Mar. 23, vessel “NOZIMA” on Mar. 26,
1984. 1984.

Photo 15. Discolored Water from the Kaitoku Photo 18. Barnacles on a pumice collected by
Seamount on Mar. 23, 1984. the patrol vessel “NOZIMA” on
Mar. 26, 1984.
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Photo 19. Microphotograph of the pumice collected by the patrol vessel
“NOZIMA” on Mar. 26, 1984.

RS

Photo 20. Pumice showing Pele’s hair.
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Progress of the submarine volcanic activity at the Kaitoku Seamount in 1984.
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