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Mineralogical Studies of Hydrothermal Deposits collected from the
Dai-Yon Yonaguni
Knoll and the Hatoma Knoll in the Okinawa Trough
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Mineral composition and chemical composition of hydrothermal deposits collected by "SHRIRR! from Dai-

Yon Yonaguni Knoll and Hatoma Knoll in Southern Okinawa Trough are studied. Significant differences were noted
between chimney samples and mound samples. The chimney samples consist predominantly of barite. Young chimney
samples consist of anhydrite. Only little amount of sulfides was found in the chimney samples; pyrite and tetrahedrite
were found along a conduit. On the other hand mound samples include abundant sulfides such as wurtzite, galena, tetra-
hedrite, chalcopyrite. Sphalerite was not found and pyrite exists only in a few parts of deposits. Different mineralogical
composition between the chimney and mound deposits suggests that sulfide minerals in mound were not composed of
chimney fragments. Sulfate chimney samples deposited as a result of mixing hydrothermal fluid and sea water on the
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seafloor. Compared with other hydrothermal deposits in Okinawa Trough, Dai-Yon Yonaguni Knoll and Hatoma Knoll

hydrothermal deposits are characterized as abundant barite chimney and sulfide mound including wurtzite.

Keywords : Hydrothermal Deposits, Okinawa Trough, Dai-Yon Yonaguni Knoll, Hatoma Knoll, Kuroko
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Fig. 1 Location map of Dai-Yon Yonaguni Knoll and Hatoma Knoll

in the Okinawa Trough
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Fig. 2 Backscattered electron image of chimney body sample bar,

barite asil, amorphous silica
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Table 1 List of samples

Sample No. Location Depth(m) Note
1267L-1 Dai-Yon Yonaguni 24-50.935'N 122-42.013'E 1336 recovered with mussels
1267L-2 Dai-Yon Yonaguni 24-50.935'N 122-42.013'E 1336 recovered with mussels
1268L-1 Dai-Yon Yonaguni 24-50.909'N 122-42.038'E 1345 beside active vent
1268L-2 Dai-Yon Yonaguni 24-50.810'N 122-41.987'E 1375 beside shimering vent
1269L-1 Hatoma 24-51.481'N 123-50.487'E 1472 active chimneyld max234[]
1270L-1 Hatoma 24-51.454'N 123-50.351'E 1523 active chimneyd max1200
1270L-2 Hatoma 24-51.454'N 123-50.351'E 1523 dead chimney
1271L-1 Dai-Yon Yonaguni 24-50.981'N 122-41.953'E 1346 active chimneyd max1210
1271L-2 Dai-Yon Yonaguni colored deposit
1273L-1 Dai-Yon Yonaguni 24-50.912'N 122-42.043'E 1339 recovered with barnacles
1274L-1 Dai-Yon Yonaguni 24-50.810'N 122-41.987'E 1375 recovered with barnacles
1275L-1 Hatoma 24-51.466'N 122-41.915'E 1473 recovered with barnacles
1275L-2 Hatoma 24-51.466'N 122-41.915'E 1473 active chimneyd max1490]
1276L-1 Dai-Yon Yonaguni 24-50.666'N 122-42.047'E 1386 beside active vent
1277L-2 Hatoma 24-51.649'N 123-50.292'E 1496 beside active vent
1277L-3 Hatoma 24-51.576'N 123-50.307'E 1447 recovered with mussels

03 0D0000000DOoO0O0ooooOtetDoOO
Fig. 3 Backscattered electron image of chimney conduit sample tet, Fig.4 Backscattered electron image of chimney conduit sample stb,

tetrahedrite
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Fig. 5 Backscattered electron image of chimney surface sample As-

S, arsenic sulfide

100 um

06 ODUOODODOOOODOOOwtOOOOOpy,ODDO

Fig. 6 Microphotograph of mound sample wrt, wurtzite py, pyrite
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100 m

07 000000000000 gnOOOcpy,0000

Fig. 7 Microphotograph of mound sample gIn, galena cpy,chalcopyrite
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Table 2 Mineral assemblage of hydrothermal deposits from Dai-Yon Yonaguni knoll and Hatoma Kol abundant 0O common [ rare

Sample
No. Location Barite  Anhydrite  Stibnite  Kermesite ~As-Smineral Wurtzite Galena Chalcopyrite  Tetrahedrite  Pyrite  Covelline  Sulfur
1267L-1 ooo u] 0
Dai-Yon
1267L-2 | ooo u] 0
Yonaguni
1271L-1 ooo 0 0 0 0 0
Sulfate
Ore | 1269L-1 ooo
1270L-2 ooo 0 0 0
Hatoma
1275L-2 ooo
1277L-3 ooo
1268L-1 ooo 000 oo ooo
1268L-2 ooo 000 oo ooo oo oo
127311 | DaiYon ooo oo oo
X Yonaguni
Sulfide | 157411 ooo ooo oo
Ore
1276L-1 ooo oo oo oo
1275L-1 ooo oo oo
Hatoma
1277L-2 ooo oo oo
! ooo
Yellow | 127112 | DN
. Yonaguni
Deposit
1270L-1 | Hatoma oo
03 DooooooooomicPognoo
Table 3 Chemical composition of hydrothermal deposits (determined by ICP)
Mineral Composition (wt.%)
Ore Sample No. Zn Pb Fe Cu Total
Chimney 1271L-1 0.05 0.07 0.04 0.01 0.17
Body 1271L-1 0.10 0.00 0.03 0.03 0.16
Chimny 1271L-1 0.21 0.41 1.85 1.02 3.48
Conduit 1271L-1 0.47 0.71 2.19 1.87 5.24
1268L-2 30.9 15.6 7.41 7.00 60.9
1273L-1 36.0 21.2 9.75 9.35 76.3
Mound
1273L-1 26.7 15.3 7.41 7.00 56.3
1273L-1 41.5 24.7 12.0 11.2 89.5
04 OJOODOOODOOEPMAOOOO
Table 4 Microprobe analyses of wurtzite from various ore types (determined by EPMA).
Mineral Composition (wt.%) Atomic Ratio
Sample No. Ore Zn Cu Fe Mn Cd S Zn S
1270L-2 Chimney 61.9 1.45 0.14 0.94 0.10 33.3 46.6 51.1
1276L-2 65.6 0.04 1.11 0.19 0.14 33.1 48.7 50.1
1277L-2 Mound 64.2 0.06 2.23 0.13 0.18 32.8 47.9 49.9
1277L-2 64.0 0.00 2.52 0.21 0.20 32.8 47.7 49.8
JAMSTEC J. Deep Sea Res, 21] 2002[] 79
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Table 5 Mineral assemblage of hydrothermal deposits of Okinawa Trough. (Date of Iheya, Minami-Ensei, Izena, are from NakasHhifgbyt. al (

000 abundant OO common [ rare

Dai-Yon Yonaguni Hatoma CLAM Site(lheya) Minami-Ensei JADE Site(Izena)
Chimney Mound Baby C. Chimney Mound Baby C. Pyramid C. Chimney Sheet Sulfide Black ore Zn-Pb ore

Calcite ooo u]
Rhodochrosite ooo
Dolomite O
Cerussite 0
Anhydrite ooo O ooo 000
Gypsum O od oo gooo
Barite ooo oood O O oo ooo
Anglesite O
Sphalerite oo ooo 0ooo ooo
Waurtzte ooo ooo oo
Pyrrhotite O O
Pyrite O O 0 O oo O oo oo O O
Marcasite O u]
Galena oo oo ] oo oo oo
Chalcopyrite oo oo O oo oo oo
Iso-cubanite O u]
Stibenite O 0 oo O
Tennantite O O
Tetrahedrite ] oo oo O O
Alabandite O
Amorphous silica ooo oo ooo oo ooo oo
Talc 0
Chrysotile O
Sulfur oo oo ooo O O
Realgar O ] oo
Cinnabar O a
Mn-hydoroxide oo
Fe-Pb oxhydroxide O
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