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Fig.1 Geological background and position of the black rock series in North Qinling
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Fig.2 Measured geological section of Miaowan Formation in Qingyangou of Heilongkou
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Table 1 Semi—quantitative spectral analyses of trace elements in ore—bearing rocks
of Miaowan Formation in Qingyangou

T Cu Mo Ni Co v As Ag

Erik/107 40 1500 600 10 400 100 900
Taylor et al. F315% (1985) /10 25 15 20 10 60 15 0.05
7 Pb Zn Cr w Sn Ti P

Erik/107 900 400 150 30 8 20000 2

Taylor et al. 3% (1985) /10° 20 71 355 2.0 55 3000 —
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Fig.3 Geological map of the Qingyangou Ni—Mo deposit

Ordovician Miaowan Formation: 1—Grayish—gray flake conglomerate; 2—Gray—dark gray carbonaceous sericite quartz phyllite;

3— Greenish, grayish two—mica quartz phyllite; 4—Black sericite carbonaceous phyllite. Cambrian: 5—Argillaceous (lime) dolomite;

6— Thin—layered gray marble (intercalated with two—mica phyllite); 7—Grayish fine—grained dolomite. Proterozoic Xiong er Group:

8—Dark gray biotite plagioclase schist; 9—Grayish two—mica quartz schist; 10— Molybdenum ore body and its serial number;

11—Fault; 12—Geological boundary; 13—Attitude; 14—Water system
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Fig.4 Electron microscope photos of different ore types

A-TIrregular crystal—fine crystal of pyrrhotite (brownish yellow) and pentlandite (white and yellow) associated with fine grains;B—

Molybdenite micro—lamellite crystal (white) of micro—flake graphite (brown and gray) carbonaceous phyllite in molybdenum ore

(plainlight) ; C—Metamorphosed and deformed sericite—muscovite (orange—yellow—blue) of lamellar and micro quartz lens of sandy slate,

(crossed nicols) ;D— Microstructure augen body composed of microcrystalline quartz by shear deformation of carbon argillite, the colors

indicating graphite sericite and opaque (crossed nicols)
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Table 2 Ore type and alteration assemblage of the Qingyangou Mo—Ni deposit
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Table 3 The corresponding relationship of Mo and Ni in PD1
pit of the Qingyangou Mo-Ni deposit

B i 5 WA

YC-80 TRA A BT A
YC-81 TRA A BT A
YC-111 BT 7 BT HOs AR A1
YC-112 TRA A BT A
YC-113 TRA BT A
YC-114 BT 2 BT O AR A1
YC-123 TRA A BT A
YC-124 BT 2 BET-HOs AR 41
YC-127 BT 2 BETHOs AR 41
YC-128 BT 2 BET-BOs AR A1
YC-140 BT 2 BET O AR A1
YC-141 BT 2 BET O AR A1
YC-142 BT 2 BET- O AR A1
YC-143 BT B 2 6 T A
YC-150 BT 2 BET- O AR 41
YC-149 TRA A BT A
YC-154 BT 2 BETHOs AR 41

YC-153 TR A A BRI

Mo/107 Ni/107 Ik

0.093 0.058
0.070 0.094
0.026 0.013

0.23 0.046

0.18 0.052
0.027 0.025
0.060 0.034
0.027 0.025 R A
0.021 0.013 PDI1 bt
0.035 0.040 CMI1 I
0.022 0.030 CM2 #fik
0.037 0.033
0.040 0.030
0.048 0.079
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0.27 0.42
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1.10 1.06
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Table 4 Mineralization periods, ore—forming stages and mineral assemblages of the
Qingyangou Mo—Ni deposit

DX (] B A R B DAL b AR A T HLEE 7 Ry
YO H” AR PR MR-, SEmee R Y. A BBk Gk
YOS i BL
Tils G2 - A5 Tl it
AR IR SIS AR RO B BTEAE s, A BERUCIRRERRD
X448 S5 11 39
AR A B T 0 A U AT SR, ORI S SRR, B4, BRI B
A TR

B BT < B T AL . AR

whb. BARB AR

-

R 1) B A7) P A R B 2

MERR™  AZRRED™ BB

—_ R B B . I8, iy e LN NS v
o) s+ P
- -2 R P SR P AGRA T LE SRR N TR, B
A& ™ 1
R B B 4% oA AL S
T i fRAH BB MR ITER BRIR Bh ARk 4 TR EEA
TR e, LA, R, Wy

R5 HAME-RTAETRH AT RMETRSHT A0

Table 5 Electron microprobe analyses of ores and trace elements of the Qingyangou Mo-Ni deposit

] S Fe Ni Co Pt Au
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Geological features and genesis of the Qingyangou molybdenum-nickel deposit
in Heilongkou, Shaanxi Province

ZONG Jing—ting"’, ZHANG Fu—xin', ZHENG Wei’, HOU Jun—fu'

(1. State Key Laboratory of Continental Geodynamics, Department of Geology, Northwest University, Xi”an 710065, Shaanxi, China;
2. Department of Resources and Environment,Xi’ an College of Arts and Sciences, Xi’an 710065, Shaanxi, China; 3. Geophysical Prospecting
Party, Northwest Nonferrous Geological Prospecting Bureau, Xi’an 710054, Shaanxi, China)

Abstract: It is for the first time that a molybdenum - nickel sulfide deposit was discovered in the black rock
series of the Qinling orogenic belt. The ore deposit has relatively abundant Mo —Ni—Ti—Cu—Pb—Zn—P in
carbonaceous marl series, i.e., black rock series of lower Ordovician Miaowan Formation in North Qinling. The
tectonic setting of the ore deposit is a deep water sedimentary environment of the back —arc rift basin along
Shang—Dan fault zone in North Qinling, and the ore deposit is strictly controlled by the ductile—brittle tectonic
contact zone between carbonaceous phyllite and fine —grained marble. The ore bodies assume the forms of
tectonic lenses and pods. The alteration types include relatively strong molybdenitization, pyrrhotitization,
pyritization and sphaleritization, associated with graphitization, silicification, ankeritization and calcitization. Nickel
sulfides and molybdenum sulfides are associated with each other in the ore deposit. The ore types can be classified
into carbonaceous phyllite type, dolomite type and fine —grained marble type in accordance with ore rocks, and
into Ni—Mo type, molybdenum— graphite type and nickel polymetallic type in accordance with metal elements.
The ore deposit is genetically of epigenetic stratabound high—medium—low temperature hydrothermal type. The
ore —forming process experienced such stages as initial enrichment of useful components in black rock series,
metamorphic activation migration of useful components, ductile—brittle structural transformation and hydrothermal
ore enrichment.

Key words:black rock series; molybdenum—nickel deposit; ore—forming mechanism; Qingyangou; North Qinling
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