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Fig.2 Representative sulfide samples from the Longqi hydro-

thermal field in Southwest Indian Ocean
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Fig. 3 Photomicrograph of pyrite in Longqi hydrothermal field(1)
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a—b: Fine-grained pyrite found in the euhedral pyrite; c—e: fine-grained pyrite inclusions; f: fine-grained pyrite is surrounded by euhedral pyrite;

Pyl: pyrite I, Py2: pyrite II, Sp: sphalerite, Ccp: chalcopyrite
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Fig. 4 Photomicrograph of pyrite in Longqi hydrothermal field(1I)
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a—c, f: Chalcopyrite and sphalerite fill the pores of pyrite; d—e: the sphalerite contains chalcopyrite; Py1: pyrite I, Py2: pyrite II, Sp: sphalerite, Ccp: chalcopyrite
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Fig. 5 Photomicrograph of chalcopyrite in Longqi hydrothermal field
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a—b: Chalcopyrite occurs as annular aggregate; c: exsolution texture of isocubanite; d—f: coexistence of chalcopyrite and sphalerite symbiosis; Py1: pyrite I,

IR, Sp: [N B

Py2: pyrite II, Sp: sphalerite, Ccp: chalcopyrite, Iso: isocubanite



98

MHEEd 4545

I3 Py2 BTSSR, B B A ) Bk
o A /NURE (] Se, P 6a). 5 —Fh 5 A0
A, I HE G KRNI Z 1L (K 6b £ K 5d). It
Hh, 1€ Py2 FINEFT HIBHE 230 T MR 6e, 5] 61),

& Bh i B, TT AER 21 52 iy [ 4R 4 F0kE
(7)o 8R4 38 A0 T 4R 2 2k 1 N AR AL 2
o, R AR R /N (D 7a ZE R Te), 340 AR 4 0k bl 0 22
FAHXT B B v (B 7d, B 7e), BLAMAFH D h
F AR & ORLAF 7E T 32w AU A 4 =2 18] (&L 76).
AR R & AR B R, HR AR

A AT 2 I A 75 1 S GRS 3l B0, B A

,}\/

_ Iso+Cepl

5 BV K (2°C) EHAR A, IR R AR, &
FANRLAY Fe. Zn Fl Cu-Fe é)ﬁ@ﬁ%%%mﬁ, Pi el
FIAR TR J MR AR 78 BORHE 3 b s B, 1 < 141
A 4 A7 A BEL Y AR5 T 7K 0 ELIE TR B v i PR T
25 R R GG, & R a5 A S
B OLTE, B4 FOE B o, R, A 22 FL Y 40k
Py 1 I 1% J2 PR FITRE K TR A 300 1), 3 8 okt o {1 7y ™
Wy, WS R Y AR s IR AR Py2 Al HETE
BT PR B E I .

4.2 # K LA-ICP-MS & #f

ﬁTa‘“REﬁEﬁ%EF‘E%?E’JQE XA A B
e ,t‘

——

P 6 e PR X N B BT B B L R
Fig. 6 Photomicrograph of sphalerite and ferronatrite in Longqi hydrothermal field
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a: Large aggregate of sphalerite; b—d: symbiosis of sphalerite and chalcopyrite; e—f: ferronatrite found near pyrite and sphalerite; Py1: pyrite I, Py2: pyrite II,

Sp: sphalerite, Ccp: chalcopyrite, Iso: isocubanite, Frt: ferronatrite
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eral; Pyl: pyrite I, Py2: pyrite II, Sp: sphalerite, Ccp: chalcopyrite, Au: gold
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Textural and trace elemental characteristics of sulfide from the Longqi
hydrothermal field, Southwest Indian Ridge

—Implication for the occurrence and precipitation mechanism of gold

Chen Kean', Zhang Huichao"?, Tao Chunhui*’, Liang Jin®, Yang Weifang®, Liao Shili®

(1. College of Oceanography, Hohai University, Nanjing 210098, China; 2. Key Laboratory of Submarine Geoscience, Second Institute of
Oceanography, Ministry of Nature Resources, Hangzhou 310012, China; 3. School of Oceanography, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract: Compared with the fast and intermediate spreading mid-ocean ridges, the hydrothermal fields forming at
slow and ultra-slow mid-ocean ridges usually contain abundant metal sulfide resources. Previously statistical res-
ults suggested the gold concentrations in massive sulfide deposits decreases with the increase of spreading rate, and
the hydrothermal fields, located in ultra-slow mid-ocean ridges, have the highest gold concentrations. Previous stud-
ies carried out detailed research on the tectonic environment and sulfide assemblage of the Longqi hydrothermal
field, but the occurrence and precipitation mechanism of gold in the Longqi hydrothermal field still need further re-
search. In this paper, the texture and trace element concentration of sulfides in the Longqi hydrothermal field are
analyzed in order to investigate the occurrence and precipitation mechanism of gold. The sulfides in the Longgqi hy-
drothermal field are mainly pyrite, along with chalcopyrite (isocubanite) and sphalerite. Minerals such as fer-
ronatrite and native gold have also been observed. According to the mineral texture and morphology, pyrite is di-

vided into two types the first type (Pyl) is fine-grained or colloidal, while the other type (Py2) shows subhedral-ceu-
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hedral with coarse grain. Pyl usually exists in Py2 or is surrounded by Py2 as inclusions, and Py2 coexists with eu-
hedral-subhedral chalcopyrite and sphalerite. Native gold mainly exists in the internal pores of Pyl, and minor
grains exist between Py2 and other sulfides. Compared with Py2, Pyl contains higher trace element contents of Ni,
Zn, Pb, Ba, Mn, V, Mg, U, Au, Ag, Cd, and lower contents of Co, Se, As, Sb. Under the physico-chemical condi-
tions of the Longqi hydrothermal field, Au(HS) is the main existing form of Au. The decrease of HS™ concentration
and the increase of pH value will promote the precipitation of gold. The mixing of hydrothermal fluids with seawa-
ter in the Longqi hydrothermal field results in an increase in pH values and a decrease in temperature, which can
lead to pyrite crystallization and consequently decrease of sulfur fugacity of hydrothermal fluid. An increase in pH

and decrease of sulfur fugacity both contributed to the precipitation of gold.

Key words: Longqi hydrothermal field; mineral texture; trace element; occurrence of gold; precipitation mechanism
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