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Shallow submarine hydrothermal system in Tachibana Bay,
Nagasaki, Japan

Shigenobu TAKEDA ™!, Daiki TANAKA*? Yoshimi TAKAO™
and Hisao KANEHARA *?

Distribution of hydrothermal activities and chemical composition of surrounding sediments were

investigated for shallow submarine hydrothermal systems in Tachibana Bay, Nagasaki, Japan as a first

step to elucidate its possible influences to the coastal ecosystem. Based on the observations of fumarolic

gas emissions using quantitative echosounder, existence of hydrothermal activities was confirmed at 33-

34 m depth near the coast of Obama hot springs. These were many small (2-6 mm in diameter) holes on

the surface of the bottom sediment, and the area of the fumarolic gas emissions had a horizontal scale

of 6-63 m. Hot (78C) and dark subsurface-sediment at the hydrothermal activity region showed unusual

elemental composition characterized by higher contents of Al, S and As, and lower amounts of Ca, Cl and

Br compared with that of the typical coastal sediment.
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Fig. 1

Location of the main observation area of the hydrothermal activities in Tachibana Bay, Nagasaki, Japan. Map
data used in the right panel is from Topographical Map of Coastal Areas (1/25000)

“Hizen Obama” issued bay

Geospatial Information Authority of Japan. Blue rectangle is an area shown in Fig. 3. Yellow triangle indicate the
position of a rock bed associated with geothermal water emanation. ¥ Red lines in the map indicate the location of
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submarine active faults.™
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Fig. 2 Color images of the 38 kHz quantitative echosounder indicating fumarolic gas emissions as light blue streaks (1,
2) and changes in salinity (S) and temperature (T) of the surface water measured along the ship's cruise track in 9
May 2011. Red allows (A-D) correspond to Yellow grids in Fig.3 (1) and (2).

XETER DRSBTS 2 & A L 2R AR o
FTEY — LD MRS TEY 7)) U TERREAVNE WS
s, KL FTRIBZ I —2%ER L o fzizd L&
A5N5. B, CHADZTI—ORIRAFHLLLHL L, %25%
LTEALTWT, ENVLFHL Lo TWEZ LD D 5,
LI X AL, S0EAY TWIRRR S A T CHEREIK HE 72 i
A ThH, i FERESETBIITE 2 2 L HIS
NTWBHH, CHLETEETOCTDIRAKT R A~DH EJHN T
OB 1L, a2 BRSO Wi M9 12N & Easo
TLBBFMEPSART LI LITESR SN2, AfbED
FR DA DL, T OREOARE A H T O BURIEF &
NTHEP 722 EDEBRL TV Do AIROEDERI & 7t
MAERIC, RS OEB AT —VENEL/ZEZ A, Zi
ZNA 63m, B:72m, 55m, 83m, C:61lm, D:48m¢&
AL 5N/ (Fig3) o st=fiHEmRomEIc R o NS
Ia—JgkiE, T —FERL L OBERCTEMEGRTED S
ZEMD, SR, To-mETSEEORELLTT—%

FEBIT LLEND D,

FARDFEED A BN T O ClE, FIFEIZ, EREAKOIE
75 (890.2~0.25) OETF &k (F91.5C) o LA FEO S
N7z (Fig. 2(3), (4) o ZHIZIREAKD L9 BB SERO
IR O D SIER D 5 WIZRH L TWwizZ & 2R
L Tw5b, REBOESITEB X OAKIE LA A S - #ip
M SHEE L2 T AA~B 1 279m, D 326mTH - 720

MDA B 72 CHL I DT DIRIE26.8mIZ BT 5CTD —
ZAF VK TSN KR ST, EICEO 28k A
> HS518pM & B EE TR S e Z OFRKEEO KR &
H01316.02C B L 8414 TH - 722 &, FHEAHEFRIED
W% BT LHAKEDOCTD DAL EDSIELR DS LAY 78
RONTHHPL TN TW2Z 0D, ZORFORKITEL
DHEFKEZEZIZZDDTIIRWEEZ SNLLD, kP TH
RPICERIL S TR T 5 2Mligh 1 4+ > iR E cibh s
o2 llE, FORBISRBIESIGRDFE L2 & &2 R
L TWwa,



36 RIFEARE BT 5 EiEHOK R

§ n
Depth (m) Ng

130.202°E 130.. E

Fig. 3 Distributions of salinity (1, 3) and temperature (2) in the surface water measured along the ship's cruise track in
9 May 2011 (1, 2) and 9 August 2011 (3), and submarine topography (4). Yellow grids A-D in (1) and (2) show the
areas where fumarolic gas emissions were indicated by the 38 kHz quantitative echosounder (Fig. 2). Pink grids in
(3) show the area observed by an underwater video camera (E), and the sampling site of surface sediment by a

Smith-McIntyre grab sampler (F).
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Fig. 4 The seabed at the Hydrothermal area (E in Fig.3(3)) observed by an underwater video camera (1-3), and the surface
sediment collected at the Hydrothermal area (F in Fig.3(3)) by a Smith-McIntyre grab sampler (4). Many holes of 2
~6 mm in diameter can be seen at the surface of the sediments (2-4).
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Table 1 Elemental composition of Tachibana Bay sediments collected in August 2011.

Element Hydrothermal area sediment ? Non-hydrothermally
influenced sediment ®

Surface brown sediment Subsurface black sediment

Si (%) 50.865 =+ 0.086°% 47197 + 0.092 46.711 + 0.083
Al (%) 22658 =+ 0.082 26.451 = 0.097 15603 =*= 0.075
Fe (%) 8.576 £ 0.024 13.647 =+ 0.030 9177 = 0.022
Ca (%) 5509 =+ 0.022 3.953 = 0.020 11.422 = 0.034
cl (%) 4227 + 0057 N.D. 6.764 + 0.055
K (%) 2526 =+ 0.019 2.356 £ 0.020 3.221 = 0.022
Na (%) 2.123 =+ 0.098 N.D. 234 = 0117
Ti (%) 1426 = 0.019 1.634 =+ 0.020 0938 = 0.014
Mg (%) 1.065 = 0.040 N.D. 1912 £ 0.049
S (%) 0.731 £ 0.008 3.604 = 0017 1.519 £+ 0.011
Ba (%) N.D. 0619 =+ 0.056 N.D.
Sr (%) 0.148 =+ 0.002 0.122 =+ 0.002 0.104 = 0.001
Mn (%) 0.126 = 0.005 0.157 = 0.006 0.118 =+« 0.005
As (%) N.D. 0259 =+ 0.010 N.D.
Rb  (ppm) 220 + 10 N.D. 220 + 10
Br  (ppm) N.D. N.D. 880 = 10
Zn  (ppm) N.D. N.D. 300 = 20
Zr  (ppm) N.D. N.D. 320 = 10
8 32°43.726'N; 130°12.109'E, 34.0 m depth.
b) 32943.730'N; 130°10.026'E, 37.5 m depth.
©) Standard deviation.
% Not detected.
Table 2 Chemical composition of Obama hot spring water. *
Component Concentration (mg/kg) Component  Concentration (mg/kg)
Cations Anions
Li* 6.9 F 04
Na* 2704 cr 4888
K+ 283.5 Br 6.6
NH,* 24 I 0.2
Mg?* 148.2 SO 331.8
ca* 143.2 HCOg 114.0
sr* 2.0 CO* 35.8
2+
Mn 06 Non-dissociative species
Fe®*, Fe** 0.6 HAsO; 04
Trace elements HzSi0s 144.5
Ba 0.042 HBO; 63.2
Al 0.034 Dissolved gases
Zn 0.049 CO; 0

H2S 0

3 Obama Marine Park hot spring water (101°C, pH 8.1) analyzed by Seibu Environmental
Research Co., LTD in August 2009.
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