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Fig. 2 Samples and microscopic characteristics photos of the No. III ultrabasic rock in Hongchuan

copper—nickel deposit, western North Qilian Orogenic Belt
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(a) biotite hornblende; (b) lherzolite; (¢) mineral composition of biotite hornblende; (d) olivine serpentinization in lherzolite; (e) mineral

composition of lherzolite; (f) the biotite in biotite hornblende is flaky; (g) lherzolite contains metallic mineral such as pentlandite; (h) lherzolite

contains metallic mineral such as pyrrhotite; Hb—hornblende; Bit—biotite; Prx—pyroxene; Ol—olivine; Pn—pentlandite; Ccp—chalcopyrite;

Po—pyrrhotite; Mt—magnetite; Phl—phlogopite; Py—pyroxene; Tr—tremolite; Il—ilmenite; Hem—hematite; Ens—enstatite; metminernals—

metallic minerals; Srp—serpentine
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diagram (b, base map from Miyashiro, 1974) of the No. III ultrabasic rock in

Hongchuan copper—nickel deposit, western North Qilian Orogenic Belt
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Fig. 3 AFM diagram (a, base map from Coleman, 1977) and SiO,—TFeO/MgO
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TH—tholeiitic series; CA—calcium—alkaline series; UMC—mafic — ultramafic cumulate
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Table 1 Analysis results of major( % ), trace and rare earth elements (x10°) in Hongchuan III intrusive rock

16XTC | 16XTC | 16XTC | 16XTC 16XTC | 16XTC | 16XTC | 16XTC 16XTC | 16XTC | 16XTC | 16XTC
1-1 1-2 3-1 4-1 1-1 3-1 4-1 1-1 1-2 3-1 4-1
Si0, | 39.84 | 36.25 | 37.95 | 37.45 Rb 0.584 | 0.767 | 14.5 | 0.851 Eu 0.063 | 0.076 | 0.298 | 0.089
TiO, 0.21 | 0.18 | 0.39 | 0.19 Sr 1.93 | 1.067 | 14.6 | 1.35 Gd 0.275 | 0.291 | 1.20 | 0.380
ALO; | 1.17 | 1.04 | 2.22 | 1.07 Ba 2.94 | 4.45 | 34.2 | 3.93 Tb 0.048 | 0.047 | 0.176 | 0.061
Fe,0," | 20.85 | 20.39 | 12.92 | 21.03 Y 0.889 | 0.871 | 4.15 | 1.25 Dy 0.246 | 0.245 | 1.04 | 0.334
MnO 0.12 | 0.11 | 0.16 | 0.11 Nb 1.15 | 0.911 | 2.34 | 1.08 Ho 0.045 | 0.050 | 0.183 | 0.059
MgO | 25.44 | 28.69 | 34.57 | 28.76 Ta 0.122 | 0.115 | 0.222 | 0.121 Er 0.127 | 0.125 | 0.468 | 0.161
Ca0 0.14 | 0.11 | 0.65 | 0.12 Zr 10.8 | 9.35 | 23.7 | 10.9 Tm 0.020 | 0.020 | 0.065 | 0.025
Na,O | 0.12 | 0.14 | 0.05 | 0.10 Hf 0.383 | 0.328 | 0.920 | 0.391 Yh 0.131 | 0.133 | 0.449 | 0.174
K,0 0.01 | 0.01 | 0.43 | 0.01 Th 0.299 | 0.424 | 0.792 | 0.408 || SREE | 4.48 | 5.20 | 23.41 | 6.76
P,05 | 0.02 | 0.03 | 0.05 | 0.03 U 0.086 | 0.074 | 0.222 | 0.109 || LREE | 3.57 | 4.27 | 19.76 | 5.54
Bedeit | 12.04 | 12.69 | 10.63 | 11.7 Bi 0.564 | 0.443 | 0.042 | 0.460 || HREE | 0.912 | 0.93 | 3.65 | 1.22
JENie 99.9 | 99.6 100 101 La 0.498 | 0.698 | 4.11 | 0.854 || LREE
R . ——— | 3.91 | 4.58 | 5.41 | 4.54
Mg 85 87 93 91 Ce 1.21 7.71 | 1.92 || HREE
m/f 2.45 | 2.83 | 2.74 | 5.26 Pr 0.276 | 0.316 | 1.30 | 0.419 |(La/Yb)N 2.57 | 3.53 | 6.18 | 3.32
Sc 8.49 | 6.98 | 10.3 | 8.45 Nd 1.22 5.16 | 1.84 d3Eu | 0.673 | 0.779 | 0.757 | 0.684
Cr 724 | 5060 | 4805 | 5895 Sm 0.293 | 0.301 | 1.18 | 0.408 3Ce 0.775 | 0.763 | 0.797 | 0.769
n(Mg™) n(Mg™) +n(Ni*")

T Fe, 03 fRFE Lk ( Fe,05+ FeO) ;Mg =

2+ 2+ ;m/r
n(Mg™ ) +n(TFe™)

n( Fe** )+n( Fe** )+n( Mn?*)
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Fig. 4 Rare earth element chondrite standardized distribution curve and primitivemantle standardized spider web diagram of the No.

IIT ultrabasic rock in Hongchuan copper—nickel deposit, western North Qilian Orogenic Belt ( chondritic normalization values from

Boynton, 1984 ; primitive mantle normalization value from Sun ang McDonough 1989)
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A study on the characteristics of the No. III ultra-basic rock in Hongchuan
copper—nickel deposit, western North Qilian Orogenic Belt

ZHOU Zhaoming "** | GONG Zhenzhong "** | ZHOU Dengfeng "** | FAN Zongfu " * |
YANG Zhenxi" > | CHEN Haiyun "», GUO Feng "*, SUN Baofeng" >, SHANG Lele *’
1) The Fourth Geological and Mineral Exploration Institute of Gansu Provincial Geological and Mineral Exploration and
Development Bureaw, Jiuquan, Gansu, 735000;
2) Key Laboratory of Mineral Resources Exploration, Gansu Province, Jiuquan, Gansu, 735000;
3) College of Earth and Environmental, Lanzhou University, Lanzhow, 730000

Abstract: In 2022, the Fourth Geological and Mineral Exploration Institute of the Gansu Provincial Geological

and Mineral Exploration and Development Bureau discovered for the first time a medium-sized magma melting type

nickel deposit Hongchuan copper—nickel deposit in the western section of the North Qilian Orogenic Belt.
Since its discovery, the deposit has mainly carried out mineral exploration work, and various research works are
relatively weak. There are few reports on the research of ore bearing ultrabasic rocks, for the first time, authors
conducted a supplementary analysis of the petrographic and geochemical characteristics of the No. III ultrabasic
rock system in the Hongchuan copper nickel depsoit, and explored the deep structural background and ore bearing
potential of the ore bearing ultrabasic rock.

Keywords: Hongchuan Copper—Nickel deposit; petrographic characteristics; North Qilian Orogenic Belt
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