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ABSTRACT : We have researched the distribution and characteristics of seafloor hydrothermal deposits
for the development of economic mineral deposits in the Lau Basin, Tonga since 2009. In this study,
we interpreted hydrothermal alteration around TA 26 seamounts of the Tofua volcanic arc using X-ray
diffraction analysis for bulk sample and preferred-oriented specimen of clay fraction. We used 2 core
samples and several surface samples. Plagioclase and quartz are dominant mineral in the basement
rock, whereas kaolin mineral and smectite are superior in marine surface sediments. Especially sulfate
and sulfide minerals such as gypsum, barite, sphalerite, and pyrite are predominant in the vent sediments.
When we compare the mineral composition between basement rock and sea surface sediments, argillic
alteration zone composed of kaolin mineral and smectite could be produced by hydrothermal fluids.
Based on the downcore variation of mineral assemblages, most portion of MCO8H-06 core could be
interpreted as argillic alteration zone composed of kaolin mineral and smectite except top 2 cm area.
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Various sulfate or sulfide minerals and argillic alteration zone suggest a high probability of massive
sulfide deposits in the seafloor of the TA 26 seamount.

Key words : Lau Basin, seafloor hydrothermal deposit, TA 26 seamount, X-ray diffraction anaylsis,

argillic alteration zone

Mo B

SEugte 2008 49 EAEHH G 574 EEZ
ol o 27k 43 km’9] ALEFF AL
g =4 g g8, 20119 11€dE
3 A= EEZ N FAAE F 33 km’e] s|A L5
4 SRR FREHT £ 574 EEZ W
Tofua arc®] 3|# SFAHETA HALFBT &
E 9 el A3t A4S skl A% ATt
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Fig. 1. (A) Regional bathymetry map (km) and tectonic setting of the Lau Basin. Plate boundaries are labeled

as follows: CLSC, Central Lau Spreading Center; NLSC, Northwest Lau Spreading Center; VF, Valu Fa Ridge;
MTJ, Mangatolou Triple Junction, ELSC, East Lau Spreading Center. (after KORDI, 2011) (B) Sampling
locations around TA 26.
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Table 1. Water depth, and core length of core samples

Station Water depth (m) Core length (cm) year
MCO08H-06 1,019 32 KODOS08-H
MC-T10108 1,500 30 SMST2010

Se di

0 5 10 15 20 25 30
20 (CuKka)
Fig. 2. (A) Photograph of MCO8H-06 core. (B) X-ray diffraction patterns for air dried clay fraction of MCO8H-06

core. A: 2~3 cm, B: 7~9 cm, C: 11~13 cm, D: 15~17 cm, E: 25~27 cm. sm, smectite; se, sepiolite; gp,
gypsum; di, diaspore; ka, kaolin mineral; tc, talc.
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Table 2. Description of surface sediments

Station Depth (m) Sample description year
GTVO1 987 Blackish rock fragments and small amount of brownish fine mud
GTV02 983 Yellowish sediment with large rock fragments
GTV03 994 Yellowish surface sediment SMST2009
GTV07 435 Rock fragments (hot temperature)
. oy i

GTVO8 414 Rock crust (small amount of Fe hydroxide (?) inside the crust)

and Algal mat (?)
M-T10104 440 Chimney, Blackish fine rock fragment
M-T10105-C1 432 Far from the chimney, Yellowish sediment inside rock crusts
M-T10105-C4 440 Bottom site of the chimney, Yellowish sediment SMST2010
M-T10105-C6 440 Bottom site of the chimney, Grayish coarse sediment
M-T10106 440 Bot'tom site of the chimney same site with M-T10105-C4, Yellowish

sediment
GT110201 529 Several centimeters crust covers blackish rock fragments. Blackish

rock fragments sample only.
GT110202 489 Several centimeters crust covers blackish rock fragments. Blackish

rock fragments sample only.
RT110203-10 441 White-colored sticky mud, centimeter-thick mud covered steep

slope area

RT110203-11 413 Yell(')w15h-col'0red fine sediments with dark-colored thin crust, SMST2011
relative flat ridge-edge area

Chimney site. 2 samples from surface (fine, low temperature) and

GT110203 544 .
below (coarse, high temperature)

RT110202-4 544 Vent D §lte, Brownish fine sediments upper blackish rock frag-
ments. Disturbed.

RT110202-5 sa4 Vent D site, Brownish fine sediments upper blackish rock fragments.

Less sample.

4)9F EE A (RT110202-5)2 A& AHE A & Fol Hol Este] Hasiitt. & Aol A&
sttt Ly FaFolE s AR AR F Ui d B2SEHAEY] SA4LS ® 20 29FHo ot
T NRE AAlste AN BT ATH

lom, EdoHz AT AEE HE AR A U™

7b frAEe] Wi A2 o AHEANH. F AR

T Y AHAAM AT Az F AR BT A AA ANg dell EAsts F=9] THE Lok

— 238 —



$715 24987 TA 26 A 2ke] A4

A%

cc

hl

| l
WMMWMMU‘M
\WW' Wlwuﬂ

ch

0 10 20 30 40
26 (CuKo)

50 0 10 20 30
26 (CuKao)

Fig. 3. X-ray diffraction patterns for MC-T10108 core. (A) bulk sample, (B) air dried clay fraction. A: 0~2
cm, B: 6~8 cm, C: 13~15 cm, D: 15~17 cm, E: 20~22 cm, F: 26~28 cm. ch, chlorite; Q, quartz; pl,

plagioclase; ka, kaolin mineral; cc, calcite; hl, halite.
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Fig. 4. X-ray diffraction patterns for surface samples in the western part of TA 26. Q, quartz; pl, plagioclase;

ka, kaolin mineral.
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Fig. 5. X-ray diffraction patterns for surface samples around vent B of TA 26. A: GTV07, B: M-T10104, C:

M-T10105-C1,

D: M-T10105-C4, E: M-T10105-Ce, F: RT110203-11,

G: RT110203-10. br, barite; hy,

halloysite; gp, gypsum; hl, halite; py, pyrite; pl, plagioclase; cr, cristobalite.
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Fig. 6. X-ray diffraction patterns for vent samples

in TA 26. A: GT110203, B: M-T10104 (vent), C:

M-T10106. br, barite; gp, gypsum; hl, halite; py, pyrite; sp, sphalerite.
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Fig. 7. X-ray diffraction patterns for surface samples

around vent D of TA 26. A: GT110201, B: GT110202,

C: RT110202-4, D: RT110202-5. br, barite; pl, plagioclase; cr, cristobalite.
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Fig. 8. X-ray diffraction patterns for clay fraction of GTV03 and M-T10104. AD: air-dried, EG: ethyleng-
lycolated. sm, smectite; gp, gypsum; ka, kaolin mineral.
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ite) &2 THEY 53] AP ET HEFESN =
o|Ato] EV} theF gt wj9- Bo|d AoE A
Hth RT110203-11 Al&E wiAzE =4 Jebd
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o2 FAHY, 357 A9 73 JAHL JHAE
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HoK(Choi ef al., 2012) & WAt A8t E S F 14
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2E 57 FHAA T FY SO, o] 7
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AETS AF BAG Aot} o] AEEL BT
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