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New results of sea bottom radioactivity measurement

Mutsuo HATTORFP® Masaharu OKANO®

Recent results of sea bottom gamma ray surveys by manned subrheB$iblkai2000”;* Shinkai6500” and ROV
“ Dolphin-3K” were reported. The numbers of total analyzed dives 28&by Shinkai2000”, 144 by* Shinkai6500”
and92 by* Dolphin-3K”. New thermal vent sites were found' bhinkai6500” at western Okinawa trough and sea
bottom gamma ray was measured at the sites. Measured values of the active chimney endgaini knoll were384
cpas intensity[] 19 ppnid U-seriesCand 38 ppnid Th-seriesOStrong radioactive site at Ishigaki knoll was surveys by
“ Dolphin-3k”. Measured values wer®66 cps,317 ppnil U-series[and103 ppni] Th-series[0The origin of the strong
radioactivity was not clarified. The activity of hot vent at Hatoma knoll and cold seep at Kuroshima knoll were

described based on intensity and contents of radionucleids. Preliminary results of measurement at western Nankai
trough were reported.

Keywords : Sea bottom gamma ray, Southern Okinawa Trough, Kuroshima knoll, Hatoma knoll, Western Nankai trough
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Fig. 1 An example of gamma ray background exchange. Sea water background values were

mean gamma ray values during descending and ascending operation of the vehicle.
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Table 1 An example of sea water background values of gamma ray measured by submersibles.

Locality DIVE NO. INTENSITY K(%) U-SERIES(ppm) Th-SERIES(ppm)
Mid atlantic Ridge D6KD424 5 0.09 0.06 0.42
INDIAN OCEAN D6KD456 5 0.17 -0.34 0.48
OFF HAWAII D6KD516 6 0.10 0.03 0.20
OFF SANRIKU D3KD434 5 0.03 -0.18 0.70
NORTH IHEYA RIDGES D3KD464 7 0.02 0.05 0.06
KUROSE HOLE D3KD488 7 0.16 0.02 0.07
DAI2KASUGA SEA MT. D3KD353 8 0.01 0.32 -0.05
OFF AKITA CITY D3KD471 4 0.06 -0.10 0.67
OFF MUROTOMISAKI D6KD483 4 0.06 0.06 0.59
KUROSHIMA KNOLL D3KD348 4 0.00 -0.19 0.68
KUROSHIMA KNOLL D2KD1179 18 0.02 0.23 0.69
SAGAMI TROUGH D2KD1201 15 0.07 0.19 0.85
OFF MATSUZAKI D2KD1199 17 0.10 0.07 0.66
CENTRAL PART OF TOYAMA BAY D2KD1118 15 0.01 0.12 0.17

JAMSTEC J. Deep Sea Res,, 18] 20010




Ra-226] 1600y — Rn-22213825d0 — Po-2181 311 Ra-228 5.75y0 — Ac-228 6.13h00 — Th-228

mO — Pb-214126.8m0 — Bi-214] 19.9 mO 01.913y00 — Ra-224]3.66d] — Rn-2201 56s0 — Po-
2161 0.15s00 — Pb-212] 10.64h0 — Bi-2121 60.5m0 —
OO0OrRn-2220 00 0000O0O0O0ODOOOOODODO TI-2081 3.053m0O
goboobbooooboooboboboboooboobo
goooboooboooobobooboobooooooo oooTh-O0O00OvuU-ODO00O0O0O0DOOOODOOOOO
goboboooooboooobboooboboooobo gooboooboboboboboboobobooboooo
(D Igarashi et al199500 0 0 01997000 00O0O0O0C O gbobooooobooboboboboooooooog
g4a4adboobobobobobodNalbobobon
gboboobobboboorn-2220 000000000000 gbobooooooo
gboboooooboobobobooboboon gioooboooobobbboooboooooooon
Th-OOODOODOODOORa-228Ra-2240 00 0000 Th-O0ODODMOOTh-OU-OCOO0OOCO0ODOOODODOO
O0ORa-2280 J 0D O575y0000Ra-228 0 OO OO goooooobooooobobooboobobob
1.9181y00 Th-2280 00004000y 000 O OORa-224 OOmh-0000000000O00O0O0000bDODO
ooDOoooTi-20800000000000O00O0ORN-2200 OO00O00o0OTh-000000000

Rn-2220 00 00000000O0OO0OOSe41000

1207 30° 140° 1507
LEGEND TOTAL CPS @ 0-50 ©50-100 @ 100-200 © 200-500 @ 500-1000
O 1000-3000 @ >3000
(CPS=Counts Per Sec.)

GAMMA RAY INTENSITY (TOTAL CPS) DISTRIBUTION AROUND JAPAN

02 0000000y OOOODO
Fig. 2 Gamma ray intenditycps(distribution around Japan.

4 JAMSTEC J. Deep Sea Res., 181 20010



020Th-0OOOQOOU-000000000O00C00O
ooooDoboOooOooOoOOooDOoOooOrh-obOon
oboooobooboboboboooon

g3ooboooobooboboobboobboboorRA OO
goboooobobbobbbou-cooboobgon
goobbooooooboobu-obobbooooon
gbooooboooboooooboooboboon
gboboodbdRrn-2220 0000000 O0O0O0O0O
OO00ORn-222000000000000U-0D00OO
gbooboboobooboobooobooobooon
oooog
O0o0oOoooooooooOTh-00bDuU-000
OoooooooooooTh-oOOO0OOOOOOO
gbobobogooobooboooobou-gbooboob
gboooooooobooboboboobooon

g4000000000D0DO0O0ODO0ObODbDbOOoOonOn
ooou-OoOTh-0000CCOO0O00000DOCODO
gboobooooooo

4. 000000000000
g00dboo0odyooboooooboooboog
D00 00000 ot D D O Do ooooo
goboooobonooooooobooobomooboooboo
goboboooobbooooboooooobboooo
gobobobooobobooboboboobobobob

D3KD457, ISHIGAKIT KNOLL, 2000/5/1

41. 0000000
gobboobogozooot4bbbetb 0 Odboooo-
KOO OO O200080 00006500000 0MO
goboobobooboobooopo-koooooo
U00oo0DooobO-ktnoogoz2oe00boooon
gbobooobobobooooboooescoooooon
gobooobOy boboobooboboboboo

411. 000000000000

goboo19990 0 d b 0020000011040 D OO O
oboobooomobby 0005609 cpsOOOOOO
goobobooooooboobooooboobooo
goooboooboboooobooobogobobooolrgno
ooooooobooboooobooogo2o00ds0In
Oooo-3Kd 45704600 (DO D OO0OO0DOOOOOO
000000470 0000007666 cpsDOODOOODO
gobbooboooooboooboooboooobao
gooobobbbobooooboooboobooooobao
gbobobooboboobooboboboooboooooo
gopbooboobobooboobbobboboboobooooboo
goboooooooooobboooooooomonooo
cmlOOO0O0OO0O0DOOy Oo0OooboOoobOoDoobOan
o040 ooobobOoOobobboobobboOooo
gooobg-skm4s7oopoooooobooboobooon
Uooo0ooboobobo0ooOooOoDb2oo004130 0
OO0y Oooooboooooosooboboboooooboooo

“Shinkai 2000" Dive 413, IZENA HOLE

—¢—K-% - -4--U-ppm — o -Th-ppm —— [NTENSITY{(CPS) vote Koe(%) e JU-SERIES(pPM) . Q. . THSERIES(ppm) et TOTAL CPS
1000 grpeeepeeprerpeepeepesy 10" 1000 10°
7] 100 1000 0 100 Rttt B e W i
= 3
Z ”
= 2 E
z H B
Z z =]
o w Q =
& L 00 5 @ E
5 2 2 1000 o
(o} =4
7 4 ¢
i
5 # ¢
ol i
= 2
o L 10 *
1 3 c 1
0. 100
g = =
TIME = = S
o 2 [t
= (=]

8:30:00
9:00:00
9:30:00

P R — e e o - =

IME

15:15:00
15:30:00
16:00:00

03 OD000@momoooom@mobomooooooo
Fig. 3 Comparison of measured data from IshigakikreftCJand Izena hdleright(]

JAMSTEC J. Deep Sea Res,, 18] 20010



0000000KOMU-000Th-000 0 M ppm0d
000 ceps OO 14 O 0190 ppm55 ppm 8936 cps
goboooboooooodo-3kms7oboooooog
05 0 0317 ppmJ103ppmO7666cpsd D OO OO OO OO
oo0ooooooou-OTh-000000

goo0o0ObO0o0o0doboyooooooobooobooaso
cnddoooooooobooooobbooooog
0oo0oooooooooobobooogog3emboggn
gobodboobobbooooooboobboobag
oo oopooobbbboogo g
gdboboooobboooodooobooooog
JoooopoooooDboooobooooboooobg
goggooobooboooboboboooooooobog
ggoooooooobbbbooouoooobooogg
goboooood

go0oo0oo0o0oboooboDomooooooo
ooood

412. 0000000000000DO0-0400000
20000 70-800 00000 ODOYKOO-060000 0O T
UoooooobOboobo0ooodDbooesoord
oooooomoboopzooioooooooy 0o
gbooboooobboooomoobooboooooao
goboboobooobboomuooboooobbobo

gooo0oooboobomboDbDzoolooooOoDO4
ooooooooboooobboOoo200b0o000oooo
goboooooooo400b0b00b00by DOD0OOO
oboboood40bobobobb4sbobonooseo
oooooooooooboooooooooogserogn
oo0o00ooooob2000o0oooobooboobon
gbobooobobobdy oboobooboooo

gobobooObOy OO0O0O0OO0OO0ODOOOD0DOe50000 000
goooooobobobooboboboboobbooboooboboon
gooOooesool0OODOObOOOOODODOODnOO
goooobooboobooboooboobooboboboboo
goboboooboobooboooobooooooooobo
gboboboboooboobboboooooboooo
gboooooooooo

56005670 000 Th-O0 0 00D0O0ODO0O0DOOOOOO
gbooboooboooboobooboooooooooo

gs5020000000000000567001011:30-
000 0000000U-ODO00D0O00DO0O00O0O0ORN-
2000 000bOob0bOobobooooboboooooon
gobooooboboobobobooboboboobooooo
oboooboooobooooooobbooogoo
gbobobooooobobooobooboboooooboooooao
gbobooboooooooo

"SHINKAI6500" DIVE OKINAWA TROUGH

WEST

—¢ -K(%) —e& -Ujppm) --O--Th{ppm) —@— INTENSITY(CPS)
50 T 1000
40 N T 800
& :
=
z
T g
E g
g t
O 30 B 600 5
) e m
w R z
= iy [72]
» ' 2
e ! ()
F a0 : 3 400 3
5 g o \ =
= il el
9 i ,'I \
X y 4y
N LA
10 Ao & : X 200
\ : ; )
I} H
l! % 'y \'L
il i i :
HRARAN S Piele
0 0
g 8‘ - = é Z -4 =
g = <+ 4 Su o L =2 &SI
locAUTY = = 32 s2z23 =22 3¢ zz .
5 o} w— £ @ = o L= o 3
C ©§ Oz Iz £, = . O % _—
«<— s =z z3 EZ Sy 35z3 350 EAST
5 © £ 23 &2 EX EL EX
: 3 28 7 FEE £Y 25 3%
F = > > 5 ws L
a o =

04 OOO0O0OOOOOOTOOOO6S00C"0DDOOOOOOOOO
Fig. 4 Plot of maximum values of gamma ray dshinkai6500” dives at southern Okinawa trough.

JAMSTEC J. Deep Sea Res., 18] 20010



D6kD560, DAI4Yonaguni Knoll

—+ -K(%) —# -Uppm) =--0--Thippm) —#— INTENSITY(CPS)
Im l L) L] T T L) L) L} T T T # T L) L] T T L) L) Im”
%]
=
.ot
E 10 100 _
Z
z =]
m
9] Z
% 2
= =
o =
Q
4 3
= : ~
cod A 10
=) E
=4
- S
0.1 O0lawd® aerg i ; B
g 8 &8 8 8 8 8 8 g &
TME 8 & & & & & & & 5 g
= 2 &€& 8§ 8 83 F & 2 =

D6KD567. EASTERN MARGIN OF YAEYAMA GRABEN

—+ -K(%) — & -Uppm) =--0--Thippm) —e— INTENSITY(CPS)

100

1000

o 100

(SdDIALISNHLNI

- 10

K§ U-, Th-SERIES CONTENTS

0.

13:00:00 §
13:30:0¢

11:00:00
11:30:00 By

14:30:00

15:00:00
15:30:00

12:00:00
16:30:00

TIME

05 0DOO00OO0b0Ooob40000000000DO0O0DDOOODODOOO0OYyOOODDO
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Table 2 Maximum gamma ray values of all dives b$hinkai2000” and Dolphin-3K”, Kuroshima knoll.

INTENSITYO
SUB NAMED DIVE NOO LONG.O LAT.O DEPTH (M)O (CPS)T K (%)0 U (ppm)d Th (ppm)d
D2K0O 9810 | 124.2000 O] 24.1250 [J 8000J 104 O 008 O 1020 1110
D2K0O 109900 | 124.1000 O] 24.0917 O 14110 84 0 0310 090 O 139 0
D2K0O 110000 | 124.1833 [J| 24.1167 [ 6910J 1710 094 0 128 0 169 O
D2K0O 11790 | 1241917 0] 241333 O 7200 134 O 0230 198 O 272 0
D2K0O 118000 | 124.2083 [J| 24.1333 [ 8780J 76 0 019 0 089 0 202 0
D3K0O 34700 | 1242000 O] 24.1250 [J 8100J 530 036 O 2050 4010
D3K0O 34800 | 124.2000 0| 24.1250 [J 6880 5000 028 O 1110 388 O
D3K0O 34900 | 1242000 00| 24.1250 (J 6750 390 0270 1020 346 O
D3K0O 45500 | 124.1917 0| 241333 0 10320 2120 163 0 340 0 10.00 O
D3K0O 45600 | 124.1917 0| 241333 0 6590J 2010 157 0 347 0 952 [
D3K0O 4610 | 124.2083 | 241333 0 8810 1610 1410 1750 6.74 O
D3K0O 46200 | 124.1750 | 24.1250 O 6560 1090 064 O 197 0 4.60 O
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