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Abstract: A hydrothermal vein—type nickel—cobalt deposit was discovered in the Cambrian black rock series in Jinxiu, Guangxi, South China.

The deposit is exceptionally rare and holds significant scientific and prospecting importance.This paper introduces the geological characteristics
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of the Longhua deposit, the rules governing ore enrichment, as well as mineralogical and geochemical investigations. The ore—bearing rock is
carbonaceous mudstone in the lower part of the Cambrian Qingxi Formation, and the ore—bodies can be classified into two types: high—grade
hydrothermal veins and low—grade disseminated types. Two main mineral assemblages are identified: Ni—Co —As and Ni—Co =S, occurring
within the primary vein.Their distribution aligns with NWW and NNW trending faults, respectively. The primary ore minerals consist of Ni—
Co arsenide, accompanied by a minor presence of sulfide, quartz and carbonate. Elemental contents of niccolite, gersdorfhite, polydymite,
millerite, skutterudite, bismuthite, and native bismuth minerals were analyzed using the electron probe method. Additionally, the Fe —Co—Ni
ternary diagram of the primary ore minerals was examined.Based on the internal structure and paragenetic relationships of minerals, the
sequence of mineral formation is elucidated, and the formation process of ore minerals can be divided into endogenic hydrothermal stage and
epigenetic stage. The results of elemental mapping analysis reveal significant zonation characteristics in Ni, Co, and S elements within
niccolite, possibly indicating secondary growth as the underlying cause. The hydrothermal vein —type nickel —cobalt deposit may be the
product of the old crustal material recirculation before Caledonian Movement. The relationship between granites and mineralization is still
difficult to judge. The supernormal enrichment of nickel—cobalt elements may mainly come from the late tectonic—fluid reformation.

Key words: black rock series; Ni—Co supernormal enrichment; hydrothermal vein—type ore deposit; metallogenic condition; Guangxi
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Fig. 2 Simplified maps showing geology(a)and typical profile(b) of Longhua Ni—Co deposit
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Table 1 Analytical result of ores from PD1 and PD3 tunnels of No.3 ore zone in Longhua deposit
RS Yiih VAR Ni/% Co/%  Cuw'% As/% Bi/% Auw/107°
PD3-H1-2 35 18.93 2.76 0.0015 0.96
Y4
PD3-H2-2 3EHR 21.65 0.73 0.0015 X IRy 0.03
#r,12.72% ~
PD3-H3—2  PD3 3EHAR 1962 0.80 0.0015 0.044
36.46% , 1
— — =1,
PD3-H4—2 350k 6.16 1.44 0.0014 B 28.47% 0.092
PD3-H5-2 3EHR 1451 1.52 0.0022 0.41
P1 WHkE 41 0.99 1.52 3.44 6.25
P2 Wk 0.15
P4 PD1 Wk 0.097 0.49
P5 Wk fH 0.28 0.15 6.77
P6 Uk £ 0.12 0.52
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Table 2 Analytical result of country rock and quartz vein of No.3 ore zone in Longhua deposit

S SR Ni/ % Co/% Cu/'% Auw/107°
PD3-H1-1 AR A 0.10 0.032 0.018 0.0056
PD3-H1-3 A 0.29 0.054 0.034 0.0064
PD3-H2-1 AL 0.24 0.034 0.060 0.0072
PD3-H2-3 AL A 0.11 0.029 0.011 0.0070
PD3-H3—1 LA 0.062 0.0054 0.0051 0.0078
PD3-H3-3 EALTD A 0.085 0.013 0.0082 0.0054
PD3-H4-1 AR A 0.050 0.026 0.0026 0.0062
PD3-H4-3 AR A 0.087 0.0076 0.010 0.011
PD3-H5-1 A 0.58 0.056 0.0010 0.0098
PD3-H5-3 AR A 0.018 0.0064 0.0020 0.013

PD3-H0 ek 0.015 0.011 0.0026 0.0078
PD3-H6-1 A 0.016 0.0048 0.034 0.0076
PD3-H6-2 ek 0.025 0.0034 0.024 0.0082
PD3-H7-1 AR A 0.13 0.10 0.049 0.032
PD3-H7-2 kA Bk 0.20 0.13 0.022 0.16
PD3-H7-3 AR A 0.010 0.0095 0.0044 0.0084
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Table 3 EPMA analyses of the major ore minerals from the Longhua deposit
) PR ey ERZSA R
= 1-2-1 1-2—4 2-1-4 2-1-5 7-1-2 7-1-3 1-4-1 1-4-5 1-2-2 1-2-5 1-4-2 2-3—4
As 52.94 53.32 54.83 55.15 52.45 54.17 54.52 53.89 0.73 0 0 0.17
Ni 44.51 44.18 44.28 44.78 37.87 40.26 44.41 44.79 45.73 0.63 0.63 0.18
S 0.35 0.56 0.03 0.04 3.10 2.18 0.43 0.30 39.96 1.13 0.51 18.54
Co 0.20 0.33 0.10 0.14 0.22 3.78 0.21 0.19 0.46 0 0 0.1
Fe 0.04 0.05 0.01 0.05 5.41 0.10 0.04 0 7.90 0.19 0.32 0.18
Bi 0.02 0.16 0.32 0 0.27 0 0.08 0.76 93.83 98.54 74.09
Sb 0.67 0.76 0.02 0.15 0.18 0.16 0.72 0.81 0.07 0 0 0.31
Bt 98.73 99.36 99.59 100.31 99.50 100.65  100.33  100.06 95.61 95.78 100.00 93.57
) PR T3 - B
e 2-1-1 2-1-2 2-1-3 1-4-4 1-4-6 7-1-1 714 7-1-5 4-2-2 4-2-3 1—2-3 1—4-7
As 4497 4541 47.65 44.42 45.05 81.20 82.04 81.60 81.22 81.45 2.78 2.919
Ni 25.91 26.66 28.66 26.30 21.50 0.77 1.00 1.01 0.98 0.96 44.62 44.36
S 16.08  15.65  14.66  19.53 19.60 0.14 0.14 0.11 0.14 0.12 22.83 23.17
Co 7.95 7.17 4.85 8.61 13.57 20.41 20.32 20.35 20.36 20.42 0.03 0.06
Fe 0.42 0.69 0.57 1.06 0.90 0.51 0.55 0.52 0.52 0.51 2.17 2.61
Bi 0.52 0.02 0.13 0.22 0 0.14 0.15 0 0.12 0.15 28.37 26.83
Sb 0.21 0.26 0.15 0.34 0.13 0 0 0 0 0 0.49 1.20
Bil 96.06  95.86 96.67 100.48 100.75 103.17 104.20 103.59 103.34 103.61 101.29 101.15

K4 AR BUN 8 (a) X0 A5 YT R o0 (b~f)
Fig. 4 Local backscattered electron( BSE)image(a)and element distribution diagrams of ore minerals( b~f)
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et al., 2008 ; ¥ /il %5, 2008 ; Cao et al.,2013; Shi et
al.,2014)
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