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Abstract

Just after the fissure eruption of Osima Miharayama, widely distributing dense discolored water
was discovered near Hude-sima of the southeast coast of Osima on Nov. 22, 1986.

As the Hydrographic Department of Maritime Safety Agency has been conducting surveillance and
investigation on the activity of submarine volcanoes and volcanic islands, we made chemical analysis
of the discolored water appearing around Osima with water samplings by a radio-controlled boat and
helicopters from Dec. 1, 1986 in order to distinguish whether discolored water was from volcanic
activities or from being contaminated by land materials.

A newly designed radio-controlled boat, which could pump up the discolored water of 6 bottles, each
10£, was constructed and utilized.

The boat was ordinarily operated from a helicopter, but sometimes operated from the Osima island
when the volcanic activity was low. ‘

AXBT measurements to get vertical water temperature profile were carried out when water
samplings from a helicopter had been made. |

Sampled discolored waters were added HC2 and suspended materials were soluted in a heating
water bath.

Analytical methods of Fe, A2 and Si in discolored water are shown as follows:

(1) Fe*® was reduced to Fe*? by means of NH,OH - HC#, and the total Fe*? was produced a color
by the addition of a, «'-dipyridyl and measured with spectrophotometer.

(2) A¢ was diluted with distilled water and measured with atomic absorption spectrophotometer
with graphite furnace atomizer.
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(3) Si was produced a color by the addition of (NH,),MoO; and measured with spectrophotometer.
The results of chemical analysis and related remarks are.

@ Fe/Si and A2 /Si of discolored water around Osima show lower values comparing with that of

active submarine volcanoes such as Hukuzin Kaizan in 1981 or Hukutoku-Oka-no-Ba in 1986.

@ Discolored waters had always high pH values and showed lower temperature than that of
surrounding sea water.

@ Judging from the appearence frequency, pH values, (Fe+ A £)/Si etc. of discolored waters in time
and space, the activity of discolored water around Osima reached at its maximum stage late in Dec.
1986 and gradually declined.

@ As the tone of color of discolored water has a tendency to become dense in case of being
contaminated by land materials, it is difficult to estimate submarine volcanic activities only by the

tone of water color.
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Figure 1-1 Location of discolored water recognized around Osima
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Figure 1-2 Distribution of discolored water according to every observation
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Figure 1-3 Water sampling points and temperature measurement points
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Table 1-1 Color of discolored waters around Osima
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Photo 2-1 Bottom figure of the radio-controlled boat, which shows small 6 holes for the pipe hole of
water samplings and black vibrator of echo-sounder putting on the ground
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Photo 2-2 Instruments coufiguration shown from the back side.
left; recorder of echo-sounder, middle; engine, right; recorder of thermometer (analog recorder).
Many tubes show water samplings pipes from boat bottom to water sampling pumps( X6)
and from water sampling pumps to water sampling tunks(x<6)

Water sampling tunks are seated below the recorder board

Photo 2-3 Radio-controlled boat in experiment.

Instruments are covered with a vinyl seat to avoid getting sea water
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Table 2-1 Color, temperature, pH and salinity of discolored waters around Osima No.1
S A B $E0K - BB H 4 (No.) KR g ko in x & H & % 1 #
T (#9) | = mEAE | |
614 g AL 5 49230m 1 | 8 " OB/ B 18.2 HC 8.1 11h 40m
12H10H
" B FTE#100m @ | 8 W HEG 18.1 8.1 11h 49m
I # B AL B AY320m (3 | 11 PR S 18.1 8.1 11h 53m
" #E AL E#620m 4) | 30 | mvFlae 18.3 8.1 11h 57m
" ANE B TR F5#9250m 5) | 2 HF oA 19.0 8.2 15h 07m
12R118 | 7 /%7 /7 BEREH00m  (6) | 10 | # @ & 18.9 8.2 13h 38m
" 7 /%7 7 AL E#150m ) 7 B E 18.9 8.2 13h 44m
" 7 /%7 /AL 2 FE49420m (8) 4 Wk E 18.9 8.2 13h 47m
n 7 /77 2 AL HT00m (9) 9 AR g =N 18.9 8.2 13h 50m
" AL A4, 700m 18.6 14h 10m
12H20H | SEH 2 FE#300m a |1kkix) ® B & 17.1 8.2 11h 10m
" HE M PE#130m an " HUARY: ¢-hE) 17.7 8.2 11h 12m
n #E AL 7749100m (12) " OB B 17.9 8.2 11h 14m
n S 4L 5 #9420m 1) z il I ) 18.1 8.2 11h 16m
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No.2

Hi64E A k- mEmaNo) | R | mekonE ﬁ;ﬂﬁﬁ pH |4 2 th 5
o g | B0 0o |sE o e 178 | 8.0 11h 03m
" 41540 %2 PE49200m B | 7 | ® % & 17.7 8.1 11h 05m
" FE AL 49400m {16 " B 17.9 8.1 11h 07m
i 45 K5 /2 T949300m am | v | ® & 17.5 8.1 11h 1lm
" 1% [ H F#1300m w | v | A & 18.0 8.0 13h 44m
" 7 /77 7 wAL#9450m V2 A I S ) 18.1 8.1 13h 59m
" 777 AR HH200m @) | o | B OB @ 18.2 8.1 14h 02m
" 7 /%7 /7 AL HA200m @y | v | BEIER 17.7 8.1 14h 04m
1788 | #EmEH#50m ’ 2 " AR -4 17.5 8.1 14h 17m
" SEE I PER9250m @ v x B © 17.3 8.1 14h 18m
" 5 K5 AL R A9300m e | | WmeEES 17.3 8.1 13h 51m
" i 15546 2 19 #9200m B || x B & 17.4 8.1 13h 53m
1 A228 | LR 5 #250m @ | v WoTrERE 15.5 8.3 11h 10m
" e E5ALH#9300m @ " AP S i) 16.1 8.2 11h 16m

08

VWIHSNMNA H P NAHOL H INNMNGON W ‘VIVSSO'[
OLVS'H ONIXVMNY A OLAS' A ‘VIWVAVEIHS N HAIHONSL W



No.3

£G4 A B sk - iR (No.) K | meoko s x s&; — pH (& & i %
JKIRET
62&1%22&1 7@ R H00m ) |10 meRes 168 | 8.4 11h 28m
” 7% R HAS0m ) | r | VB 6.8 | 8.4 11h 34m
1 238 | R T & 5 49450m G | v | ® B & 17.1 | 8.1 10h 58m
" AR AT & B A9 600m 6y | v | ® OB & 17.1 | 8.2 11h 00m
" R B 54T 4 T P 9200m B | v | WeEsE 17.2 | 8.2 11h 08m
2 A26H | SEEHETE 5 49200m ® | 3.5 %L 14.4 | 8.4 | 34.53 | 08h 07m
z FEE B #980m @) | 5.0 " 14.9 8.3 | 34.65 | 08h 08m
" S % 5 49130m B | 4.0 " 14.7 | 8.4 | 34.53 | 08h 1lm
i’ S5 49350m 6 | 2.8 " 15.6 | 8.2 | 31.69 | 08h 13m
y 4 F5£9230m 60 | 11.0 " 15.3 | 8.3 | 34.64 | 08h 19m
n ?3j%7ﬁjii {}?Eof)n 8 | 7.0 " 15.5 | 8.3 | 34.99 | 08h 43m
" ﬁfwgﬁgﬁ)ﬁsom 6 | 5.0 " 15.4 | 8.4 | 34.70 | 09h 14m
3 H26H | 5L mTE 5 #200m w | 5.0 " 14.3 | 8.2 | 34.19 | 13h 58m
" 4 7 4920m w | 6.0 " 14.6 | 8.2 | 34.20 | 14h 04m
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No.4

i Sl 9 KR = K 1 e
EHEE A H Rk - BB (No.) (#7) ERKNEHE —— pH | & 1 %
# EE AR
625 B4t 5 #300m ) | 4 (r)n L 14.8 ¢ 8.3 | 33.97 | 14h 1llm
3 A26H | * - . . .
n HEEAD @) |20.0 " 14.6 8.3 | 34.19 14h 53m
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Figure3 —1 Outline and specification of AXBT
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Figure 3 —2 Sample record of AXBT
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Figure 3 —3 Water sampling points and temperature measurement points



Table 3 —~1 Members and date of observations
BAEAB ®wowm w B Bow 8 & | % A #H
7N 1 & T A HRHE, 2L Z AL
AIGIAEI2N 1 B | HEHE, HE dok 3w 3| oo- THIHE EREAMENURRE ZEAOHRI L2 BRBES &
U ZEB IR DEREL - BlE
128108 | Hik=Ed, HPMNA A 34 WNE 54| BEIKBUCEBIT BERK - BE
128118 | BikEr, AHEBZ, BERA | K 248 #@E 84 [&] +
12A168 | ¥ETE, AHBZ ok 34 WhiE 8.4 "
12R238 | BER, %k K 34 AR 64 "
128298 | ILE 18, FFE#EL, HikEH | ok 34 HiE 74 "
e e s AT L REIE, (R, (T o R— M) L~ Ek, &
IEH162 H J=F 1} 75 =3 [ . .
ARGZELREE | WP WA gk 5 6@BES & KRB
1R128 | /NEBZ, GHERE ok 34 AR 48 ZBEAKOBHEBHE L UESEKORKEIE
1 H208 | #ETE, EEER HWig 6.4 | ko BB E L 0B EKOBIE
1 B308 | Bk, HkEs Wi 6 & [5] E
2 A138 | HkEE, a4 % Wis 4 M Z
3A4H | PHEEE BEEE BE 3.4 "
3A16H | Mw _HR, HHFHA Wil 34 "
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Table 3 —2a Results of observations of discolored water adjacent to Hude-sima No.l
. &%{HU Zkim: . 7k (EL
EH4E A B BRAK - TR ik (MJ’? ikl Xk — — | pH | & & Ui *
(HR) ‘\* HTRKIEF | HIKiREER
614 45 B4 4L 04 200m H| | % 8 @ U s el 3010
128 1H T : . :
" b 2 H#9350m H 7% & 18.4 8.2 | 33.33
" HEHTEH200m H %o B 18.3 8.4 | 33.97
o s W 18.2
o B S
12A108 | #EME H ) ) g 185
. B . T 18.2
" EEEREIT 74 OPRM H Woow B e 18.4
" #EdL #230m B 8 w OB B 18.2 8.1
n HE R PEA100m B 8 HAEEE 18.1 8.1
" % B AL E#320m B | 11 | #twEEE 18.1 8.1
" B LR 49620m B | 30  #twfBaf 18.3 8.1
g e (34—42.1N S B 17.6
1eAne | wewk (o050 | 0| s meme | 0
e g e (34—41. 8N B 18.7
" LS (139—27.413) H | 30 W 18.4
s e (3441 .6N T 18.7
B <
" FEHH <139—27.6E> H | 79 g 18.7
Fartwl = AN 3