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Mineralogy and Ore Texture of the Hydrothermal
Sulfide-Sulfate Chimney near 18°N,
Mariana Trough

Katsuo KASE*? Tsugio SHIBATA*? Toshitaka GAMO™

A white smoker chimney and several fragments of chimney were sampled near 18°N,
Mariana Trough by the submersible “Shinkai 6500" during the dive 152. The ore samples
mainly consist of barite followed by sphalerite, chalcopyrite, galena, tetrahedrite, pyrite
and bornite. Traces of conduits through which hydrothermal sclutions vented are
present in the chimney and some ore fragments. Along the conduit wall, chaleopyrite
may be a major constituent and oecurs replacing dendritic sphalerite. Chalcopyrite
decreaszes in amount outerwards from the areas close to conduits, and galena increases
instead. Fine-grained pyrite appears in such galena-rich domains. [t is likely that the
hydrothermal solutions responsible for the Mariana chimney are rich in Ba, Cu, Zn and Pb
and undersaturated in FeS;.  The ore mineralogy and texture of the Mariana depozil are
very similar to those of the sulfide deposit from the Izena Hole, Okinawa back-are trough,
but are different from the Ph=-deficient mid-oceanic ridge sulfide deposits hitherto

known.
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1 z 3 4
weight percent
Fe 46.95 46.78 41.65 47,98
Cu 0.72 0.89 §.15 U g
Zn 0.0% 0.09 ¢.07 0.05
AB 1.82 0.95 0 42 027
3 £1.67 52.48 52.81 5328
Total 101.25 101.13 101.10 101.75
atomic percent
Fe 33.78 33.50 .0 33.99
Cu .46 0.56 .04 0.11
Zn 0.06 0.0% .04 0.05
A3 087 050 0.22 014
g 64,74 65.41 65.64 53.73
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Photo 1 Sampled white smoker chimney. The surface is
thinly coated with native sulfur. No. 152—4.
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Photo 2 Fragment of chimney with sulfide-concentrated
bands along the conduit of hydrothermal
solution. No. 152—]a.
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Photo 3 Photomicrograph of sphalerite containing den-

dric grains of galena and chalcopyrite, and
growing toward inside of tubular vesicle,
Reflected light,. Width of field of view is 086
mm. No, 1524,
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Fhotoe 4 Close up of the sphalerite grain of pholo 3,

showing chalcopyrite disease of sphalerite.
Reflected light. Width of field of view is 015
M.
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Photo & Photomicrograph of sphalerite with bornite in
the core. Reflected light, Width of field of
view is 05mm. Mo, 152—4,
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Photo 6 Pholomicrograph of euhedral-skeletal galena
showing replacement for sphalerite. Width of
field of wview is 0.6mm. Reflecied light. No.
152—4,
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Phote 7 Photomicrograph  of chaleopyrite  replacing
sphalerite along the conduit wall of copper-rich
ore (ragment. Reflected light, Width of field
of view is 0 6mm. No 152—3a.
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Photo 8 Photomicrograph of granular-ellipsoidal spha-

lerite containing dendric chalcopyrite grains. 5
mm aparl from Lhe arca of phote 7. Width of
field of view is O06mm. Rellected light. Nou
152—3a.
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