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CH D1 2t A (Atmospheric gases)
— Nz, 02, COZ

Kot AE22H SelE JtA(Deep—seated gases)
— H2, CH4, H28

StAFA DA (Radiogenic gases)

— He, Rn

MZ J|’2 JtA(Biogenic gases)
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ol ZA0lA ZMUE = JtA(Gases generated in
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L2 ARI =HE (Glebovskaya, 1969;
Dadashev et al., 1971, Fridman and Petrov,
1976; Lovell and Reid, 1990)
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(Ball et al., 1990) (
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(Kesler et al., 1990)
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S3= M8 Mulga Rock prospectll f2ls
=T XA (Butt and Gole, 1985)
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EU A = Bl E 0|2t 887 Al (Richers, 1985)
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Black Smoker
Hydrothermal H,S—rich hot fluids
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Mineralogical composition of seafloor

polymetallic sulfide deposits
(Herzig and Hannington, 1995)

Mid—Ocean Ridge Deposits | Back—Arc Deposits
Fe—sulfides Pyrite, marcasite, pyrrhotite Pyrite, marcasite, pyrrhotite
Zn—sulfides Sphalerite, wurtzite Sphalerite, wurtzite
Cu-sulfides Chacophyrite, isocubanite Chacophyrite, isocubanite
Silicates Amorphous silica Amorphous silica
Sulfates Anhydrite, barite Anhydrite, barite
Pb—sulfides Galena, sulfosalts
As—sulfides Orpiment, realgar
Cu—As—-Sb-sulfides Tennantite, tetrahedrite
Native metals Gold




SBulk chemical com

seatloor polymetal
(Herzig and Hanningto

position of

IC sulfides
n, 1995)

Element Mid—Ocean Ridge Intraoceanic Intracontinental
Back-Arc Ridge Back-Arc Ridge

Pb (wt. %) 0.2 1.2 11.5

Fe 23.6 13.3 7.0

Zn 11.7 15.1 18.4

Cu 4.3 5.1 2.0

Ba 1.7 13.0 /.2

As (ppm) 300 1,000 15,000

Sb 100 100 3,000

Ag 140 195 2,766

Au 1.2 2.9 3.8

(N) 890 317 28




Chemical composition of hydrothermal
fluids at mid—ocean ridge and in back-
arc areas (Herzig and Hannington, 1995)

Mid—Ocean Ridge Back—Arc Ridge
Zn (ppm) 5.5 196
Cu 1.4 2.2
Ba 1.4 5.4
As (ppb) 17 450
Pb 54 808
T[TC] 350 334
pH 3.6 2.0
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Spreading centeril A o= =&t BAIE

(Koski et al., 1982)
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Fe/Mn ratios in the ferromanganese
continuum and associated deposits

Nodules rich in Mn Ferromangonese oxide
{Fe:Mn=02) crusts rich in Fe
(Fe:Mn =1-01016)

Continent

AT

Possible sulphide and silicate Basal metoliiferous sedi:néd
segregations (Fe:Mn>10) rich in Fe and Mn{Fe:Mn=3)
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Island arc

idealised island arc ... accretionary

back-arc  island arc prism
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Atlantis || Deepl A Bet s
(Holmes and Tooms 1972)
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Gold grades in polymetallic massive sulfides from the
modern seafloor (Herzig and Hannington, 1995)

Au (ppm)
Range Average (N)
Immature Back—Arc Ridges
(intermediate to felsic volcanics)
Lau Basin 0.01-28.7 3.1 75
Okinawa Basin 0.60-24.0 3.8 28
Central Manus Basin 0.01-52.5 30.0 10
Eastern Manus Basin 1.30-54.9 15.0 26
Woodlark Basin 8.10-21.0 15.0 5
Mature Back—Arc Ridges
(MOR-type volcanics)
Mariana Trough 0.14-1.70 0.8 11
North Fiji Basin 0.01-4.30 2.2 17
Mid-Ocean Ridges (MORB) 0.01-6.70 1.2 890

A: Large gold grain (Au) as free inclusion in Fe-poor sphalerite

B: Gold grain (Au) composed of aggregates of submicron colloid-sized particles in a late
fracture within sphalerite
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