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The Exploration Methodology of Seafloor Massive Sulfide Deposit by Use
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Abstract: Lau basin of the south Pacific, as an active back arc basin, is promising area bearing seafloor massive
hydrothermal deposit that is located in a subduction zone between the Pacific ocean plate and Indo-Australian continental
plate. We performed muiti-beam bathymetry survey in the Lau basin using EM120, to find out high hydrothermal activity
zone. Fonualei Rift and Spreading Center (FRSC) and Mangatolou Triple Junction (MTJ) area were selected for precise
site survey through seafloor morphology investigation. The result of surface and deep-tow magnetometer survey showed
that Central Anomaly Magnetization High (CAMH) recorded which is associated with active ridge in FRSC-2 and
revealed very low magnetic anomalies that can be connected to past or present high hydrothermal activity in MTJ-1
seamount area. Moreover, the physical and chemical tracers of hydrothermal vent flume, i.c., transmission, hydrogen ion
concentration (pH), adenosine triphosphate (ATP), methane (CH4) by use of CTD system, showed significant anomalies
in those areas. From positive vent flume results, we could conclude that these areas were or are experiencing very active
volcanic activities. The acquired chimney and hydrothermal altered bed rock samples gave us confidence of the existence
of massive hydrothermal deposit. Even though not to use visual exploration equipment such as ROV, DTSSS, etc.,
traditional marine geophysical investigation approach might be a truly cost-effective tool for exploring seafloor
hydrothermal massive deposit.
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APt oF 30 Bt G BEFo] EA19 1 9]0 gk A
A AR A AAIF oz BEEaR= 65,000 km FH 71
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THHEAG T G 7 A FA9 2L ge a9l
ol o3 e 242 e 5EFEe] BHugd et
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3, SAEE 9 WS EA 7 340z whdEe] glon of
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Economic Zone, EEZ)ol &31t}. o] 2|98 Z2aka# o] H)3)
HH BN FFE B 9 Bo] vlant A Fode})
ol AN B2 AETEY o) & 4L AT
3 AAR FIE e vlE) FEgF] 5 EA
At

A A FEZEA] (back arc basin)®] 75%7}F M) BUA
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(Lau Basin) 5 67 2|92 $E=d4ES 7IX L Q) o) &
FEERAE F Woty] ojeh 2 e g B AAH Ko f-2tE
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2001).
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2h- A= HE Y A Q-3 Azkao] AYske
A AR5 4le] 2,000 ~3,000 mZ 4)SH A H)s)
H 24 ke g4 SRR o|t(Fig. 1). ©] EAE 9%
@EET B Ao AXEL o Ty 15~25° 1]

A7 174~179° AA F522 F7} 517 (Tonga Ridge)
EFol A% (Tofua Arc), A1%0 2 3 (remanant arc)$) 2R
8% (Lau Ridgeye AAIZ st] #7) 2% (wedge shape)o2
At F3 JvhKarig, 1970; Hawkins, 1974; Isacks and
Barazangi, 1977; Bevis et al., 1995, Fig. 1), 2& £& 1 Z
o oF 500kmol| |2 FEo =z 7 Fold FHE &7
(Havre Trough)9} 34 A= FLollM= <F 200 km o)th. 2k
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Az a2 e w9} A A4FEA Y ol (suprasubduction
zone, SSZ)E ©]F oA} th(Isacks and Barazangi, 1977). &
YA WEAAM 71AE SgEHol 3 ExE ¥
A, IR QoM E Azte] el ofsf FA17F AAdE
o} AEA Y] o)l U ER|= AR A2 (seismic
zone)Y¥oll #}X]3Hch(Billington, 1980; Giardani and Woodhouse,
1984; Hawkins, 1995).

AFALQ FG-EA ol s o] BE3LL 3o,
E2) 9] £ 2ol|= Eastern Lau Spreading Center (ELSC)<}
Central Lau Spreading Center (CLSC)7} @54 &2 2 47
wgso} ok o] 19°20'SHE 21°S7EA] ¢k 180 km 9]
Y3l= ELSCE A9 Fo| FolAle d% Eollx] 73t &)
% (Valu Fa Ridge, VFR)3} HH# ) B2 5% 771541
E¥ol d% EZo= Fonualei Rift and Spreading Center
(FRSCy7h @rEwgfo = s ot

2k BA)9) 4 & TS HEn SH A e dAEA
O1(Giardani and Woodhouse, 1986), 3 HAHA I &
A7} VFR# ELSC HAAA Fgo] wet ehe #2419 &
BR|Ho| A 3] g Bgof tigh FAH7E AlZo] e
Sl v (Pelletier and Louat, 1989; Parson et al., 1990, 1992a,
1992b). ©15 A+tol] mEH F4 SH A GolN #FE A3
v7IX 2 ELSCY] HEoM B& o3 44E ggErrt F
7¥elaA E4 5] ¥lxrt A E S rHEFg. 1.

EAL £YE Ge-iA] 5] X8k FEE 2
2l FRSCE 1996'd A 502 Mgk A G2Aprt o] Folzle
o, 27} X733 Nivafo'ou 7 A] 2} 2H(microplate)®] 73 Al &
TRl oz worHY gy 2 Al AsE F9l
A4tE FRSCY &=y FHgdiolA 47 mm/iyrel™,
BARME 85 mmiyr 2 AlLtEe] 508 s 718
CHHawkins, 1974). o213t S 9] Wslol| wh} FRSCY
A= QA He 57 F AtolY Agle gl 18°S oA
ok 25 kmo|™, #3455 wle} 220 km Hofl HEHRI 16°S
oM oF 75 kmZ F7HI) olzigt SRS E 2 X|F o] B
$hs VFR3} ELSCeA #3d A7 fARE 291, VFR %
ELSC 9A] HFolli BXog Zs LT 40 mm/yr
oA 90 mmAyrZ F7HslH, e} g5 A 94| 40
kmolA 120 km& Z7}$cH(Zellmer and Taylor, 2001).
FRSC®} VFR/ELSC®] z}o]& VFR/ELSCE 7% o]2&
b7t FRSCO of 7 wjoll sig=le 23°590A 19°sel) A A
B} FrHo2 dojite Holr.

Hazo A Aol = FRSCE 8% 24U E NELSC
(Northeast Lau Spreading Center)Z -3t THFig. 1).
NELSC¥ MTJ (Mangatolou Triple Junction)e] 5520l 91X
st Bt sl HAEER7EA] A€k NELSCE Sh-iA
x]Z:2] FSC (Futuna Spreading Center)?} NWLSC (Northwest
Lau Spreading Center)$} &7 2924 54 #&Ee A

Mo} F83 A= Z shuolrt. AAAXA LR (GPS)l ¢
& d#R viEE NELSCY F8 +£3o2 F§4=e
33 Aztgat BrF Azbwe] e £ 157 mmiyrol L,
o]F MTIY SHEEE 94 mm/yr 2 FRSCS B9} F4}
slCH(Hawkins, 1974). NELSC+ MTI 9| 52 g 9
A A s, olgt FAME tE A9 Al 25
NELSC?9 #g&L: dAl 94 mmiyrZ2 §58 + Ut
(Zellmer and Taylor, 2001). NELSC X|&& B&o] Alxol &
Aol Qs A7l wjio shitdE 2 E5gEo] €3 4
g8 woks shsAdo] ek Ed BB EFREE A
E3) Felgo s, sielo], 283 HA)-F7te] Al X
A e oAt AR el = (Hawkins et al., 1994;
Parson and Hawkins, 1994), ©]& £HE2 NELSC A|9¢] €
FE5o] GAEHY BA-5rt A9 B FFo ZUAL
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Fig. 1. Regional bathymetry map and tectonic setting of the Lau
Basin, from Zellmer and Taylor (2001). Plate boundaries are labeled
as follows: FSC, Futuna Spreading Center; NWLSC, Northwest Lau
Spreading Center; PR, Peggi Ridge Transform Fauli; LETZ, Lau
Extensional Transform Zone; CLSC, Central Lau Spreading Center;
VFR, Valu Fa Ridge; MTJ, Mangatolou Triple Junction; NELSC,
Northeast Lau Spreading Center; FRSC, Fonualei Rift and
Spreading Center.
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o AR EA HoF oM dofd 5 A= AF o
£ FHastep |98 St AR FHEL o 30%E RIS
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5 A7 A Mol i FE-S w2 HALR
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Atk 2§ fF FF5HE FH2LE £ ASKCentral
Anomaly Magnetization High, CAMH)7} UEh =t ol= &
w7i &l A 271l e zskE AHIFES] EAld 7]
ff“:]' & ¥ MRS A uE} F3E TEoE2A
7R &3t 2skE F43] 74 ] 71€ &4 =™ (Schouten
er al, 1999), mMHA sFe] £2 FHEG YHhHez 2
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Fig. 2. Detailed bathymetry map of the FRSC-2 area. Black box
shows block of surface-tow magnetic survey in Fig. 5 and solid line
inside denotes survey track (F1 line) of deep-tow magnetometer in
Fig. 6. The sampling points of CTD and dredge are represented as
red circle and black circles, respectively.
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Fig. 3. Detailed bathymetry map of the FRSC-4 and MTJ-1 seamount area. Solid rectangle shows block of surface towing magnetic survey
in Fig. 7. The sampling points of CTD and dredge are represented as red circle and black circles, respectively.
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