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Abstract: With the increase in study on submarine polymetallic sulfides, the mechanisms of occurrence and precipitation of gold and silver have
become a hotspot of research. Compared with gold, the precipitation mechanism of silver from the hydrothermal field at mid-ocean ridge is
poorly studied. The sulfide samples from Edmond hydrothermal field were studied in optical microscopy and scanning electron microscopy. The
mineral assemblage, stages of mineralization and the occurrence of native silver were determined, and precipitation mechanism of native silver
were also discussed. Results show that the average silver content in the samples was 47x10°°, which is significantly higher than that (2.78%10°°)
in sulfide ores from hydrothermal fields of the mid-ocean ridge. Sphalerite was the most abundant sulfide, followed by pyrite, marcasite and

chalcopyrite; other minerals including ferrinatrite, barite, anhydrite, and native silver were also observed. In mineral texture and assemblages,
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the sulfide mineralization process could be divided into three stages. The mineral assemblages in first stage contained pyrite (Pyl), barite, and

anhydrite; the second stage contained marcasite, and the third stage included pyrite (Py2), chalcopyrite, coarse sphalerite, and isocubanite.

Native silver existed mainly in the form of fine particles at the edge or inner inclusions of Pyl. The main existing form of silver in the Edmond

hydrothermal field was AgCl,. The decrease in Cl* concentration, the increase in pH value, and the decrease in temperature caused by the

mixing of high temperature hydrothermal and seawater were the main factors on the native silver precipitation.

Key words: submarine sulfide deposit; occurrence of silver; precipitation mechanism; Edmond hydrothermal field; central Indian Ridge
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Fig.2 Typical sulfide samples from the Edmond hydrothermal field in the Central Indian Ocean
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Fig.3 Photomicrograph of minerals in the Edmond hydrothermal field

a: fine-grained pyrite; b-d: barite and anhydrite; e: euhedral-subhedral pyrite; f-i: elongated and elliptical inclusions formed by the symbiosis of two stages of

pyrite. Pyl: pyrite I ; Py2: pyrite II; Sp: sphalerite; Brt: barite; Anh: anhydrite.
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Fig.4 Photomicrograph of chalcopyrite and sphalerite in the Edmond hydrothermal field

a-b: fine sphalerite in pyrite; c-e: coarse sphalerite surrounded by pyrite; f: chalcopyrite aggregate and exsolution texture of isocubanite; g-i: chalcopyrite exists

in sphalerite. Py1: pyrite I ; Py2: pyrite I ; Sp: sphalerite; Cep: chalcopyrite; Iso: isocubanite; Frt: ferrinatrite.
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Fig.5 Photomicrograph of marcasite in the Edmond hydrothermal field

a-b: marcasite surrounded by pyrite I with a clear boundary; c-d: pyrite Il surrounded by marcasite with a clear boundary; e-f: two stages of pyrite and

marcasite symbiosis. Pyl: pyrite I ; Py2: pyrite Il ; Mrt: marcasite.
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Fig.6 Photomicrograph of native silver in the Edmond hydrothermal field

a-c and f: native silver particles in-between pyrite and other minerals; d-e and g: native silver particles present in the crevices of pyrite | ; h-i: native silver

particles present within internal crevices of pyrite. Pyl: pyrite I ; Py2- pyrite Il ; Ag: native silver; Frt: ferrinatrite.

B R
e (F<200°C)

WG 39 el A 35

G RS (15335 °C)

ek |
[
[ EEE |
RN [
SRS [

SR [

SRR I
HeH [
HIRLN S (—
[

S5

7 Edmond K X 2 OR T B B B B
Fig.7 The mineralization sequence of hydrothermal sulfide in the Edmond field
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