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Differential deposition of gold in mafic-hosted and ultramafic-hosted hydrothermal systems on the mid-ocean ridge
HUANG Wei'*’, TAO Chunhui**, LIAO Shili*, LU Jingfang'?, CUI Ruyong'?, DING Xue'?

1. The Key Laboratory of Gas Hydrate, Ministry of Land and Resources, Qingdao Institute of Marine Geology, Qingdao 266071, China

2. Laboratory for Marine Mineral Resources, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China

3. Institute of Geophysics and Geomatics, China University of Geosciences, Wuhan 430074, China

4. Second Institute of Oceanography, Ministry of Natural Resources, Key Laboratory of Submarine Geosciences, Hangzhou 310012, China

Abstract: The global mid-ocean ridge, where the gold-bearing hydrothermal circulation occurs by tectonic and magmatic processes, is the
largest mountain chain on the Earth. It consists predominantly of ultramafic and maficd rocks. A significant amount of gold is initially leached
out from the two types of source rocks, and then move by similar physical-chemical processes of transportation and precipitation, and finally
incorporate into the massive sulfide deposits. After formation, the sulfide deposits will suffer from extensive dissolution, remobilization and
reprecipitation. It is observed that the gold ratios between the sulfide deposits and the source rocks in the ultramafic-hosted hydrothermal
systems are much greater than those in the mafic-hosted hydrothermal systems. Such differences in the two types of hydrothermal systems
suggest that they have significant distinctions in the occurrence, evolution and enrichment of gold in the hydrothermal circulation on the mid-
ocean ridge. Four factors in favor of such distinctions in the ultramafic-hosted hydrothermal systems have been identified: 1) the nature of the
surrounding rocks; 2) abiotic organic compounds and gaseous species in the vent fluids; 3) permeability of the hydrothermal fluids upflowing
zones; 4) incidence of the volcanic event. For the gold deposits on the mid-ocean ridge, in-situ and micro-area analyses of high-precision for the
composition, species and properties in different components of the hydrothermal systems together with the experimental and thermodynamic

modelling are critical to revealing quantitatively the extent of the source contributions and enrichment or depletion of gold in different

BENBE - H HIEFEAE S E AR A ER IR SR W E N SN BOR D RE 5050 5 1 3 R 00 55 0 A T 00 1 A 45 A% I B G T R R
B R 2530 5 (W 1 B T i A 5 7 (MMRZZ201808) 5 [H 5K [ SA Rl 3k 4 11 B “ 40171% 70 3 A #k [ 157 25 78 VG g EP B 7 b i PAVI X Ak 4 4
PR A v A 2 R ) TR B (41506074) 5 F [ 3t R 3 £ =) 4 53 25 T H (DD20190578, DD20191010) 5 i« + = T0 " WS IR IR B 28 A “ B fk &
) DX B0 A Ak ) R0 VB 5 R ML (DY135-S1-1-02-03) 5 [ 58 A5 0F & o ) R A ¢ e 5 4 A0 K 4 78 BRO IX Y B 2 B
(2017YFC0306603)

TEE B mRL(1981—), 55, W TRRIM, SR J5 0] ¥ 5 5% 43 J@ )™ VE A, E-mail: huangw@mail.cgs.gov.cn

W5 B #A:2019-06-05; BX[E] HER:2019-10-22.  ZXFK% 4



405 11

TR, GF: BRI RBE TS SRR B HOR R G P i 22 e R AR 127

evolutionary stages of gold, and provide significant insight into the enrichment process of gold on the mid-ocean ridge under the intervention of

mankind.

Key words: gold; hydrothermal systems on the mid-ocean ridge; ultramafic-hosted rocks; mafic-hosted rocks
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Table 1 Different effects for the gold enrichment during the seafloor fluid-rock interaction in the mafic-hosted and

ultramafic-hosted hydrothermal systems
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Table 2 Different effects for the gold enrichment during the seafloor migration and accumulation of the metallogenic material in the

mafic-hosted and ultramafic-hosted hydrothermal systems
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Table 3 Different effects for the gold enrichment during the seafloor weathering and migration of the sulfide deposits in the mafic-hosted

and ultramafic-hosted hydrothermal systems
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Fig.1 Schematic diagram showing the occurrence, remobilization
and redistribution of gold within a hydrothermal sulfide deposit

from mid-ocean ridge

From the inner toward the outer in the sulfide deposit, the mineral grains
become smaller, their crystal forms become imperfect, but the content of
gold increases systematically. The average bulk concentrations (unit: 10°)
of surface samples and the drill core samples from the Snakepit, TAG and
Middle Valley massive sulfide deposits are from*. The features of the
remobilization and redistribution of gold within the sulfide deposit are

shown with green arrows.
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Fig.2 Schematic model for the differences of the morphology, structure, evolution and effect factors between a) mafic-hosted and b)

ultramafic-hosted hydrothermal systems on the mid-ocean ridge

OR represents the abiotic organic compounds, gaseous species such as CH, and H,. adapted from reference[40].
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