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Mineralogical and geological significance of hydrothermal products: A case from the Chihu hydrothermal field,
South Mid-Atlantic Ridge
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Abstract: The Chihu hydrothermal field is a mineral occurrence related to a detachment fault structure. It was discovered in 2019 at 23.7°S of
the southern mid-Atlantic ridge. The detachment fault is believed having important influences on the hydrothermal activity and mineral
deposition of the field. In this paper, mineralogy and mineralogy chemistry studies are conducted for the hydrothermal products by means of
transmission-reflection microscope, Terraspec Halo mineral discriminator and X-ray diffraction (XRD). The results suggest that the
hydrothermal products are mainly composed of siliceous sulfides, siliceous mineralized and carbonate mineralized breccias consisting of altered
rock fragments, massive sulfide breccia, fine-grained disseminated sulfide, and siliceous and carbonate cemented matrix. The difference in
mineral composition, structure and mineral composition between massive sulfide and fine-grained disseminated sulfide indicates that the
hydrothermal area may have experienced multiple times of eruption cycles. The complexity and diversity of altered rock fragments suggest that
in addition to basic source rocks, this hydrothermal field may also be affected by ultrabasic source rocks.

Key words: detachment fault; hydrothermal products; mineralogy; metallogenic model; Chihu hydrothermal field
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Table 2 Minerals and their distribution
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Table 3 Chemical composition and crystalline formula of chalcopyrite

%

(et Cu Fe S Zn Pb gidn TR
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TRER #h T AR
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34.05 30.24 35.02 0 0.15 Cug 99F€0 995700
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HRL T HOIR TR
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Table 4 Chemical composition of pyrite o

EE =it Fe Ni Zn S Pb Co Cu S8
45.18 0.04 0 53.91 0.34 0.03 0.09 99.58
4521 0.05 0 54.11 0.12 0 0.72 100.21
SRR
45.78 0.04 0.14 52.67 0.31 0.05 0.35 99.33
45.09 0 0.01 53.86 0.02 0.06 0.02 99.06
TER R AL 45.47 0 0.12 53.85 0.24 0.13 0.44 100.23
45.55 0 0.01 54.65 0.09 0.03 0.07 100.39
Ok 45.98 0 0.20 54.23 0.33 0.06 126 102.04
45.80 0.01 0.19 53.77 0.18 0.08 0.64 100.67
45.26 0 0 55.14 0.07 0.12 0.57 101.16
46.08 0.07 0.12 53.92 0.15 0.08 0.17 100.57
BRI EL Rk Rk 46.25 0 0.14 53.25 0.07 0.05 0.22 99.99
45.63 0 0.05 52.68 0.16 0.07 0.23 98.82
45.80 0.04 0 53.98 0.09 - 0.13 100.04
L R 44.88 0.03 0.69 54.59 0.34 - 0.16 100.69
WL 45.58 0 0 53.68 0.18 - 0.09 99.53
47.36 0.04 0 53.97 0.17 - 0 101.53
REI (i
46.55 0 0 54.03 0 0.08 0.09 100.75
btk on-C: e 46.24 0 0 53.97 0.10 0.03 0.13 100.47
46.25 0.02 0 54.08 0.08 0.10 0 100.53
46.09 0 0 53.63 0.30 0.05 0.02 100.08

e AR
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Table 5 Chemical composition of sphalerite o

[ EEstit] S Zn Fe Ni Pb Co Cu M
32.96 57.86 3.66 0 0 0.15 2.71 97.34

33.23 60.22 3.60 0 0.06 0.18 0.40 97.68
33.38 62.97 3.36 0 0.08 0.08 0.29 100.15

WAL TR 33.22 58.19 8.91 0 0 - 0.32 100.63
33.14 57.77 8.35 0 0.05 - 0.48 99.78
32.88 57.65 9.39 0 0.10 - 0.34 100.36

32.17 57.27 9.10 0 0 - 0.27 98.82
33.76 61.89 2.81 0 0.31 0.09 1.20 100.06

32.02 63.91 2.02 0 0.15 0.06 0.78 99.94

N 33.16 61.63 1.34 0.06 0.80 0.06 2.70 99.74

BER R ALY 32.42 63.24 2.10 0 0.14 0.06 1.13 99.09
32.69 63.74 2.56 0 0.26 0.01 0.89 100.12

33.41 57.01 8.01 0 0.22 0.08 0.08 98.81

T TN
32.95 59.58 6.39 0.02 0.20 0.06 0.19 99.35
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Fig.5 Mineral characteristics of altered debris in mineralized breccia
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