Advances in Geosciences H1ERT} 221 ¥E, 2025, 15(4), 354-359 Hans X
Published Online April 2025 in Hans. https://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2025.154036

BRARX TR ERENT YF ST
FHIE: FFFROENRRERSRE

AT
R TR A BB 222 e, 70 REAR

ks H . 20254F2 H25H FHBEM: 2025%4H2H; KA HM: 2025445 14H

R

XELGR T R XTI QR 7 Y2 5 IR RERT SOt R . T X AL Yo A T AL
s AR, HBRAL AR R BIRE T, it T SATHT AR ARR R R T M. HEIRE,
WACE R E S 2MERTR, REEENFRTRME. R, FETREOR. FERMEPEAAE
PR AT RS P 7 T T P SRORBF ST RLE ) SRHEME AT IR AL LG IS W) £ARAE . JURIE
B K BIRTT R SH SRS KT, IR B8 0w RS2 FH 1R AR AR

X 5in
BRAEX, WACEER, MBS, BRI

Mineralogical and Geochemical
Characteristics of Sulfide Chimneys in
Hydrothermal Vent Fields: Research
Progress and Prospects in the Field of
Marine Resources

Kunyu Xu

College of Earth Sciences, Guilin University of Technology, Guilin Guangxi

Received: Feb. 25", 2025; accepted: Apr. 2"Y, 2025; published: Apr. 14, 2025

Abstract

This article provides a comprehensive review of the progress of research on the mineralogical and
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geochemical characteristics of sulfide chimneys in submarine hydrothermal vent fields. By analyzing
the formation mechanisms, mineral composition, geochemical features, and resource potential of sul-
fide chimneys, the current research status and future development directions are explored. Studies
have shown that sulfide chimneys are rich in various metallic elements, holding significant resource
development value. However, challenges remain in deep-sea mining technology, environmental im-
pact assessment, and sustainable resource utilization. Future research should focus on the formation
and evolution mechanisms of chimneys, detailed mineralogical characteristics, elemental migration
patterns, and the balance between resource development and environmental protection, thereby
providing a scientific basis for the sustainable utilization of deep-sea resources.
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Figure 1. Photos of the Southwest Indian Ocean Ridge seabed (Captured at SWIR 49°39'E, with a field of view of 4 m x 4 m) [6]
E 1. AmENEFEERRBAJRET SWIR49°39E, HIHTERE 4 m x 4 m) [6]
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Table 1. Mineral and structural characteristics of sulfide chimney bodies
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Table 2. Comparison of the main elemental composition of polymetallic sulfides from different hydrothermal activity zones
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