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Abstract: The Huajiling molybdenite deposit is a newly discovered molybdenum deposit located in
the eastern section of the northern margin of the North China craton. It features an ore body oriented in
NNW direction, dipping at 45° to 50°, surrounded by wall rocks of granite porphyry and granodiorite.
The ore types include fine veinlet ores and disseminated ores, primarily consisting of molybdenite,
magnetite and pyrite, with minor amounts of hematite. The alteration of wall rock involves
dolomitization, potassium mineralization, silicification, chloritization, and carbonate mineralization. In
order to determine the mineralization age, fluid properties and sources of ore-forming materials, this
study conducted molybdenite Re — Os dating, fluid inclusion temperature measurements, and H-0O —-S -
Pb isotope analysis on Huajiling deposit. Results indicate that the Re — Os age of Huajiling molybdenum
deposit is (178.0 £ 1.1) Ma, formed in a tectonic environment where the ancient Pacific plate subducted
beneath the Eurasian plate. The ore-forming fluid evolved from high temperature, low to medium
salinity, and low to medium density to low temperature, low to medium salinity, and medium density.
The 6" Oy, values of quartz range from —2.1%, to 2.6%0, and 8§ Dy-suow values range from —115.8%; to
—109.7%0, indicating contributions from both magma water and atmospheric precipitation. The w (Re)
values of molybdenite range from 19.564 X 10 ¢ to 23.128 X 10 °, exhibiting a crust-mantle mixed
source. The 0% Sy_cpr values of pyrite (1.9%,— 4.2%,, with an average of 2.7%,) indicate that the sulfur
mainly originates from the mantle. Additionally, the **Pb/*"* Pb, *"Pb/*' Pb, **Pb/*' Pb values of
pyrite range from 17.865 — 18.279, 15.546 — 15.611, and 38.011 — 38.486, respectively, further
supporting the crust-mantle mixed source hypothesis for ore-forming materials.

Key words: molybdenite; Re — Os dating; ore-forming fluid; fluid inclusions; isotope;ore-forming

materials; Huajiling molybdenum deposit
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Fig.1 Simplified tectonic framework in the eastern part of Jilin and Heilongjiang Province (a) and regional geological map of

the study area (b)
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Fig.2

Generalized geologic map of Huajiling molybdenum deposit
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Fig.3 Prospecting line profile map of Line 11 for Huajiling molybdenum deposit
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Fig.4 Photos of hand specimens and microscope of ores and surrounding rocks of Huajiling molybdenum deposit
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Table 1 Re — Os isotopic test results of Huajiling molybdenite deposit

w(1¥70s) /1070 w(1¥Re) /107 w(Re) /1077 B4R / Ma
B dh 5
) 20 LIRSS 26 bRy 20 ) 20
HJL - TC1102 -1 39.78 0.23 13 356 137 21 250 218 178.5 2.7
HJL - TC1102 - 2 41.25 0.35 14 039 163 22 337 259 176.1 3.1
HJL-TC1102 -3 43.28 0.27 14 529 175 23 116 279 178.6 3.0
HJL-TC1102 -4 43.12 0.28 14 536 162 23128 257 177.8 2.9
HJL - TC1102 -5 36.67 0.29 12 296 126 19 564 201 178.7 2.9
HJL-TC1102-6 42.49 0.33 14 312 117 22 771 187 177.9 2.7
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Fig.6 Microscopic photos of fluid inclusions of Huajiling molybdenum deposit
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Table 2 Microthermometric data and estimation parameters of fluid inclusions in Huajiling molybdenum deposit

T B Bt 2 T wco,/C T:/C Ta/C Tco, /C Tw/C w(NaCD/%  p/(g/cm®)
Wk 1 —9.8~—3.8 301.0~361.4 6.1~13.7 0.68~0.87
I" —59.7~—57.1 3.0~5.9  25.4~31.8  313.7~365.2 7.6~12.0 0.62~0.82

RS 1 —9.8~—3.7 218.7~308.7 6.0~13.8 0.77~0.93
L& —59.3~—57.9 5.4~6.1 24.8~26.8  259.9~308.4 7.3~8.5 0.75~0.83

AV AR ER R T A —7.1~—4.5 150.3~219.7 7.2~11.0 0.91~0.98

T Twco, AR COIF MM s TioA KAWL s T o A WIEALIRIE s Thco, A CO MBIM ) — B s Too N B 23 — L 5w (NaCD Ay
o A, AR AT — A,
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Fig.7 Histogram of homogenization temperature (a) and salinity (b, ¢, d) of fluid inclusions in different mineralization stages

of Huajiling molybdenum deposit
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Table 3 Hydrogen-oxygen isotope composition of quartz from Huajiling molybdenum deposit
B 5 P B B B WHREE/C 8" Ogine /%o 8Dv-smow /%o 8Om0/ %
HJL-1 HEER ™ Ak A7 98 ik AR~ S By B 285.0 10.0 —114.7 2.6
HJL-2 R T A S ik HEERT 1 BE Y B 220.0 8.4 —115.5 —2.1
HJL -4 B A A1 B ik FERHT 1 BE Y B 252.6 9.4 —115.8 0.6
HJL-3 nHCA AR R BB B 315.0 8.6 —109.7 2.2
HJL -5 BT A7 STk R BB B 330.2 8.2 —112.1 2.3
of SRR A AE
i ARG FRT R P R R B [ AL 3R AR IR
- & 5. H v ,” Pb/* Pb {H 4¢ {1k 5 Bl A 38. 011 ~
I ,@? &2 K 38.486,”" Pb/*" Pb {H & fb 5 Bl 24 15. 546 ~
£ I iy T 15.611,°°Ph/* Pb {122 L {ii [l Jy 17.865~18.279,
= mwmm_if%~ WSS % AT ey RO i 208 HL 2
8 [/ amteks ) PR 20 2 G PR R 1B A 0
. I RN LT
L R4 LEWHETEAPERTVREMEAR
/ FEUEHH A IR Table 4  Sulfur isotope composition of pyrite in Huajiling
—160 I L L L L L I L molybdenum deposit
—20 —10 0 10 20 30
3"0,,0/%o FE 5 8% Sy-cor/ %o
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Fig.8 H - O isotope diagram of Huajiling molybdenum deposit HJL -S3 4.2
HIL -S4 2.0
4.4 EHHT S-PbREMIE HJL =S5 2.8
SRV IR O FF B R RE 1 S [ B 22 it HIL - 56 3.3
G A, BRI 07 Sy con 1 (1.9%0 ~ 4.2% HIL - 57 .0
BN 2.7%0) FEZE (ST W B /NI IE (. B9 % HIL - S8 27
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Table 5 Lead isotope analysis results of pyrite in Huajiling molybdenum deposit
FE S 206 pp /201 Ph 207 P /201 Py 208 ph /201 Ph “ ® Th/U Aa AB Ay
HJL-S1 18.213 15.546 38.086 9.38 35.64 3.68 67.94 14.86 26.90
HIL-S2 17.994 15.602 38.103 9.52 37.47 3.81 73.19 19.71 37.34
HJL-S3 18.279 15.611 38.486 9.50 37.55 3.83 74.34 19.26 39.10
HJL -S4 17.865 15.568 38.011 9.47 37.50 3.83 69.85 17.80 37.19
HJL-S5 18.223 15.581 38.338 9.45 36.96 3.79 71.36 17.32 35.27
HIL - S6 18.146 15.605 38.375 9.50 37.78 3.85 73.61 19.32 40.03

. Pb AR IE B (=28 U/2Pb o ="22U/2"Pb, Th/U,Aa AR AV H , FIH] Geokit B fF12 315455,
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