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A Copper-rich Chimney Ore from Hydrothermal
Mound in the Cauldron of Suiyo Seamount of
Izu-Ogasawara Arc

Toshio MIZUTA*? Masahiko KOBAYASHI*?
Jun HASHIMOTO*! Kantaro FUJIOKA *4

The active hydrothermal field with the occurrences of sulfide mineralization has been
discovered by the JAMSTEC "Sinkai 2000° in the cauldron at the top of Suiyo Seamount
in Izu-Ogasawara (Bonin) Arc. The 3uiyo Seamount is one of the volcanologically
active Seamount, Ogasawara Sitiyo Islands, Sea-depth of the cauldron Roor is 1,370m.
The sulfides chimneys are arranging on a lenticular-shaped and NS-trending hydro-
thermal mound and are widely distributing from the central part to the flank wall within
the cauldron. Hydrothermally active area is sround 300 m in N-5, 150 m in E-W
direction. The voleanic rocks sampled at the top and the foot of the cauldron wall are
the cale-alkaline rock series dacites, and the low potassium andesites (Watanabe and
Kajimura, 1994). Those rocks are entirely different from tholeiitic basalts collected from
some other seamounts around Suiyo Seamount.

The mineral assemblages and chemical compositions of some base and minor elements
were analyzed for a seafloor sulfide chimney ore from the hydrothermal deposits of tha
Ogasawara Sitivo Islands.

The chimney ore sample is divided into following 5 2ones.

Zone-1 mainly pyrite, chalcopyrite and anhydrite.

Zone-T  mostly chalcopyrite.

Zone-II  mainly euhedral pyrite with growth texture and chalcopyrite.
Zone-IV  mostly euhedral pyrite.

Zone-V veinlets of mestly anhydrite,

The sulfides of the vent chimney from the hydrothermal field iz characterized by the
enrichment in Cu, and huge euhedral crystals of pyrite grown on the inner wall of the
chimney. The Cu content in the ore of more than 10 wt % is suggesting that the
temperature of hydrothermal fluld is relatively high to compare with zinc-rich chimneys
such as White Lady, North Fiji Basin. The Au contents of the sulfide sample iz not
enriched, and range from 2.7 to 0.2ppm for outer rim and inner wall pyrite, respectively.

The gecchemical data of some minor elements (Au, Ag, As, Sb, etc) in the hydrothermal
ores are plotted in the intermediate portion between large number of data for seafloor
hydrothermal deposite on mid-geeanic ridges and the data of chimney ares from back-
arc basins such as the Izena deposit, Okinawa Trough.

Eey words : Suiyo Seamount, Sulfide chimney, Mineral assemblage, Mineralogical tex-
ture, Concentrations of minor elements, Au/Ay ratio
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Fig. 1 Index map of the Sitiyo submarine voleances (after Nagaoka, et al., 1991).
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Table 1 Minerzlogical assemblages, textures and zonation of ares {055-1-1B) from the Suiyo Seamount
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Table 2 ICP analysis data of some minor slements in
copper-rich chimney ore from Suivo Seamount.
{Analyzed at Research Reactor Institute., Kyoto

University)
053-1-1-10 055-1-1-20 O53=1-1-30
{ppm) %r—rich ep-rich sph-bearing
noer} (Outer)
Co 30 89 42
i 9.9 9.7 16
As 20 360 370
e 21 6.4 4.3
Ag* 140 a0 75
Cd 11 45 49
5b 30 n.d. 48
Au* 0.2 1.0 2.9

pY - pyrite, cp : chalcopyrite, sph : sphalerite

m.d. : not detected.

* : re-examined by atomic absorption analysis at the
Chdate Analysis Center,
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Photo 1

AEALD TS - A2 —h—
A BEEBICEU AT 9T — R/ —HIEMEIZ LD LTV S, B: Sukoilir
I, SRMANUOERE B L OO v b o et ) o BTN, (RN L
Mo ohs, C:FLA=—RENOMRIL Bkl SRt G F L TR ik B
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AR 5,
Black smoker of the Suive Seamount.
A Chimney on Lhe sulfide mound. Smokes and marine snows are flown by deep-sea
current. (Depth, 1L3TTm). B : Temperature measurement of hydrothermal fuid (rom
the black smoker. Large number of crambs and erystals of native sullur are
distributed around the aclive chimney. C:Chimney specimen collected for this
study., Euwhedral crystals are overgrown on the inside wall of conduit. I : Zooming-
up of black smoker chimney afier sample colletion, Large amounts of sulfide
crysials are distributed around the chimney.
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Photo 2 The chimney ore specimen of black smoker of the Suiye Seamount.
A : Chimney ore specimen (055-1-1), Solid line is a cutting plane of Photo 2B,
B : Cuolling plane of ore specimen. Later anhydrite veinlets are clearly observed.
C : Schematic sketch and mineralogical gonation of the chimney specimen,
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Photo 3
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Photemicrographs of chimney ore (055-1-1B) from the Suiyo Seamount,
A Megacryst-like pyrile overgrown on the inside wall of conduit. Oulermosl pyrite
surfaces are smooth and fat. However, inside of Lhe pyrite grains are conlaining
some pores and aggregation lexture and grain boundaries of small subhedral pyrite
grains are distinel. B : Inner part of megacryst-like pyrite.  Elongated pyrite grains
are arranged along the growth direction of pyrite crystal. Polishing. plane of pyrite
crvstals are easily stained after the exposure of 2-3weeks in air, ©; Ore lextures of
transiiional part between pyrite-rich (zone V) and chalcopyrite-rich (zone W) zones.
Some portion on zone boundary are grown idiomorphic pyrite crystals, and olhers
are chalcopyrile growtlh area. This alignment of pyrile crysials are the same as the
growth direction of pyrite crvstals in B, D: ldiomorphic pyrite crystals in
chalcopyrite-rich zone M. Large amounts of sulfide erystals are distributed around
the chimney. Stained polishing plane of pyrite crystals reveal that regular growth
banding in pyrite.
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T4 F L= (055-1-1B) ObEMBTRETEN 2
E:zone IWEPEEKHOLHE (anhy) R (zone V ; sone | & f]—OfE0HEIG ), mone V
& zone IV @ & BB PIEEEE (sph) SWEREEE Do o 7 ¢ — LARHIBLC T AR, F
BiEE (bn) ET A4 VA a—o8E (7, isch) DEHEL G RBRNEHEERED
A EE LB T = RN (zone 1), M MREEE—DOIESELE 1 & S8
LR S e (et (zone 1)

Pholo 4 Pholomicrographs of chimney ore {0S5-1-18) from the Suiye Seamount. E:
Anhydrite veinlets (one V) cutling zone IV, The mineral assemblages are the same
as those of Fone 1. Outermost zone of zone W are remarkable for colloform-like
texture of chalcopyrite and sphalerite, F:Ore texture of bornite (bo) and
isocubanite (7 ischbifgone [} G: Globular textures of pyrite-chalcopyrite-sphalerite
{zone 1) H: Tetrahedrite (tet) in chalcopy rite-sphalerite-rich portion of sone 1.

JAMSTEC J. Deep Sea Res, 10 {19%34)

a7



	小笠原水曜海山カルデラ内の銅に富む熱水性チムニー鉱石
	1.はじめに
	2.小笠原水曜海山における海底熱水鉱床
	3.鉱石構造
	4.鉱石鉱物
	5.鉱石組織
	6.鉱石の分布
	7.硫化物鉱石の科学組成
	8.考察
	9.まとめ
	謝辞
	参考文献
	写真





