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Abstract

The Luming molybdenum deposit is located in the middle-south segment of the Cuihongshan-Ergu ore-
forming subbelt along the Xiao Hinggan Mountains-Zhangguangcai Mountain polymetallic belt. Mo mineraliza-
tion occurs in granitic pluton and monzonitic granite, and wall rock alterations are characterized by zoning of
magmatic hydrothermal alterations. Mineralization is closely related to the intrusion of granitic magma. The ore
deposit is genetically of the porphyry type. Petrogeochemical studies show that the granite porphyry and the
monzonitic granite have the same magmatic source and belong to “A”-type granite, formed by magmatic invasion
in the background of stretching geotectonic environment. SHRIMP U-Pb dating yielded the age (201.1+3.90)
Ma and (176.2+4.3) Ma for monzonitic granite and (182.3+4.0) Ma for granite porphyry, suggesting that
the Luming Mo deposit was formed between 182 and 176 Ma, belonging to Early Yanshanisn period.

Key words: geochemistry, geological characteristics, granite, metallogenic age, Early Yanshanian,

Luming molybdenum deposit in Heilongjiang

2010 2003 2004  ~2010
“ - 2010
% 200310200052
1963 Email sysjun1963@126. com

202-02-13 2012-11-01



1302 2012

§89.03 0.084 % 1.3

1
1.1
NW NE NNE
2 _
2003 )

2
2.1

1

1.2 4 1
2

5 ) ) 30% ~ 40 % 20% ~
40% 20% ~30% 1% ~3%
1
D41e
1000 m
1 km?
NNW
668.83 m 2200 m 500 m 100 m
NNW  NE
F;
3 300~700 m  30~80 m

(1] . 2006.



31 6 1303

H

s
<
S}

N

+p, Tyl 11
+ o+
P

BIE]e

Ky

N
—
oo

Fig. 1 Regional geological sketch map of the Luming molybdenum deposit
1—Quaternary gravel intercalated with sandy clay 2—Cretaceous intermediate-acid lava and tuff 3—Permian sandstone intermediate-acid volcanic
rock intercalated with marble 4—Devonian tuffaceous sandstone slate intercalated with marble 5—Ordovician intermediate-acid lava tuffaceous
sandstone and slate  6—Cambian marble sandstone slate intercalated with tuff 7—ILate Cretaceous granite 8—Late Jurassic-early Cretaceous granite
9—Jurassic-early Cretaceous granite undefined 10—FEarly-middle Jurassic granite 11—Late Permian-late Triassic granite 12—Ordovician
granite 13—TFault and inferred fault 14—Mo deposit 15—Cu deposit 16—Pb-Zn polymetallic deposit 17—Fe deposit 18—National
boundaries
Structure field | —FEerguna land mass [ —Daxinganling continental marginal accretionary zone [l —Xiaoxinganling-Songnen land mass
[V —Xiaoxinganling-Zhanggangcai mountain continental marginal activity zone V —Jiamusi-Xingkai land mass V|—Wandashan continental
marginal activity zone
Deposit 1—Shengli Cu-deposit 2—Daxilin Fe-deposit 3—Xiaoxilin Erduan Pb-Zn polymetallic deposit 4—Xiaoxilin Pb-Zn polymetallic deposit
5—Luming Mo-deposit 6—Xulaojiugou Pb-Zn polymetallic deposit 7—FErgu Pb-Zn polymetallic deposit

(1] . 2006. -
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Fig. 2

Geological imap of ore body in the Luming molybdenum deposit Cafter Wang et al.» 2010)

1—Quaternary: 2—Granite porphyry: 3—Monzonitic granite: 4—Mo ore body (w(Mo): 0.03% ~0.06% J: 5—Mo Ore body [ w(Mo):
>0.06%): 6—Fault and its serial number: 7-—Hydrothermal breccia: 8 Potash feldspathization: 9— Beresitization: 10— Propylitization
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Fig. 3 Geological section of are bady in the Luming molybdenum deposit
1—Granite porphyry: 2—Monzonitic granite: 3—Fault: 4—Mo ore body! w{Mo): >0.06% J: 5—Mo ore badyl ww(Mo): 0.03% ~0.06% J:
6—Geolnpical section and drill hole
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1
Table 1 Major element analyses of mineralization granite from the Luming ore deposit
w B %
SlOz TlOz Alz 03 Fez 03 FeO MnO MgO CaO Naz O Kg O P2 O5
L05-1 77.13 0.18 11.86 0.41 0.74 0.02 0.13 0.27 2.91 6.27 0.04
LO05-8 69.88 0.49 13.39 1.33 2.02 0.03 1.46 1.88 2.91 4.33 0.13
LO05-11 70.58 0.39 13.71 1.42 1.67 0.07 1.20 1.71 3.46 4.35 0.16
L05-2 66.70 0.64 15.21 1.72 2.60 0.02 1.56 2.87 3.27 4.13 0.15
L05-9 68.78 0.35 14.63 0.74 0.99 0.05 0.57 2.55 3.42 4.80 0.09
L05-17 71.11 0.38 13.98 0.08 2.04 0.01 1.03 1.28 2.78 5.62 0.09
Si Al Fe Ti P K Na Ca Mg
Mn
2
Table 2 REE analyses of mineralization granite from the Luming ore deposit
wB 10°°
La Ce Pr Nd Sm Eu Tb Dy Ho Er Tm Yb Lu Y XREE
11.8 43.0 2.4 8.10 1.5 0.28 1.41 0.32 2.12 0.49 1.74 0.36 2.64 0.42 14.4 90.98
41.2 84.0 9.8 353 6.2 1.14 5.41 0.94 5.13 1.03 3.14 0.53 3.56 0.52 27.8 225.70
39.1 74.0 7.9 27.9 4.7 0.78 4.10 0.70 4.40 0.80 2.60 0.47 2.90 0.50 26.1 196.90
36.6 67.5 7.3 25.7 4.3 0.539 3.80 0.65 3.90 0.80 .2.40 0.42 2.70 0.50 24.0 181.10
42.8 79.2 8.7 31.0 52 0.8 4.40 0.73 4.50, 0.90 2.60 0.44 2.70 0.40 25.5 209.90
36.8 71.3 7.8 28.2 4.9 0.73 430 0.73 4.60 10.90 2.80 0.50 3.10 0.50 27.5 194.80
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Fig. 4 Chondrite-normalized REE patterns of granites Batchelor et al. 1985
in the Luming molybdenum deposit I— II— —
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Fig. 5 RI1-R2 discrimination diagram showing tectonic

setting of granites in the Luming molybdenum deposit

basemap after Batchelor et al. 1985

I—Mantle differentiation product [[—Pre-collision [[[—Postcollision

[V—Late orogeny V—Syn-collision V[—Non-orogeny

V[—Post-orogenic period
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Fig. 6 CL images of zircon grains from monzonitic granite 1.05-1 and granite porphyry 1.05-2 in the Luming molybdenum deposit

3 SHRIMP U-Pb
Table 3 Zircon SHRIMP U-Pb date of monzonitic granite in the Luming molybdenum deposit
ZMPbC w U w Th 232Th w Z(Ihpb * Z[l7Pb‘r 2()7Pbx 2()6pbX 2()6Pb 238U
- B 1o % ) 1o % +1lo %

% 10 6 10 6 238U 10 6 2()()Pb * 23JU 238U Ma

LO05-1-1 0.04 211 148 0.73 5.02 0.0652 £5.8 0.249 +6.6 0.0277 +3.1 176.2+£5.3
05-1-2 0.00 127 81 0.65 3.23 0.0825 +12.0 0.337 +13.0 0.0296 +5.6 188.0+10.3
L05-1-3 0.01 178 128 0.74 4.85 0.0657 +7.0 0.286 +8.3 0.0316 +4.5 200.7+8.8
LO05-1-4 0.05 106 58 0.56 2.87 0.0829 « +7.1 0.360 +7.9 0.0315 +3.5 199.8%+6.8
L05-1-5 0.03 4285 2989 0.72 104.00 0.0510 ~£1.4 0.198 +2.5 0.0281 +2.1 178.8+3.8
L05-1-6 0.87 178 154 0.89 4.09 0.0477 ~ £13.0 0.174 +13.0 0.0265 +3.1 168.4+5.1
L05-1-7 0.18 402 310 0.80 11.80 0.0594 +7.7 0.279 +9.1 0.0340 +4.9 215.8+£10.3
L05-1-8 0.09 205 111 0.56 4.93 0.0743 +7.7 0.287 +8.3 0.0280 +3.1 177.9+5.5
L05-1-9 0.00 202 156 0.80 4.66 0.0778  =11.0 0.288 +11.0 0.0268 +3.0 170.6%5.0
L05-1-10  0.03 137 78 0.59 3.33 0.0906 +8.6 0.354 +9.3 0.0284 +3.4 180.2%+6.0
LO5-1-11 0.00 882 376 0.44 24.80 0.0756  £3.3 0.341 +4.0 0.0327 +2.4 207.6+4.9
LO5-1-12  0.07 623 181 0.30 17.20 0.0592  £3.5 0.269 +4.3 0.0321 +2.4 203.8%+4.9
LO5-1-13  0.15 449 332 0.76 11.70 0.0643 +4.2 0.269 +4.9 0.0303 +2.5 203.1£6.5
L05-1-14  0.98 172 115 0.69 4.79 0.0720  +17.0 0.317 +18.0 0.0320 +3.2 195.1+£7.4

2”6Pb‘. Z(D()Pb * Z(]-’lpb
4 SHRIMP U-Pb
Table 4 Zircon SHRIMP U-Pb date of granite-porphyry in the Luming molybdenum deposit
2()6Pbc w U w ’I‘h 232’1*1,1 w 2()6PbY 21J7Pb> 2(]71:;bx Zl)()vav 2[)6Pb 238U
. 6 o . oy - +1o % s tlo % . tls % )

%0 10 10 U 10 Pb U U Ma

L05-2-1 1.58 161 134 0.86 4.08 0.0474 +14.0 0.189 +14.0 0.0290 +3.5 184.2%6.3
L05-2-2 1.44 153 81 0.55 3.60 0.0490 +27.0 0.183 +27.0 0.0269 +3.7 171.1+£6.3
L05-2-3  0.06 103 59 0.59 2.30 0.0834 +8.6 0.299 +9.4 0.0260 +3.9 165.4%£6.3
L05-2-4  0.00 118 70 0.62 2.92 0.0663 +8.3 0.264 +11.0 0.0289 +6.9 183.8%£12.5
L05-2-5 0.04 131 67 0.53 3.31 0.0784 +7.2 0.318 +8.0 0.0295 +3.4 187.1£6.3
L05-2-6  0.00 84 48 0.60 1.94 0.1450 +8.2 0.567 +9.3 0.0284 +4.3 183.1+7.8
L05-2-7  0.00 146 118 0.83 3.69 0.1100 +17.0 0.464 +17.0 0.0306 +3.9 195.7+£7.8
L05-2-8 1.41 119 62 0.54 2.87 0.0760 +14.0 0.289 +15.0 0.0277 +6.4 176.0£11.2
L05-2-9  0.00 151 79 0.54 3.73 0.0885 +7.6 0.352 +8.2 0.0288 +3.3 183.1+£6.0
L05-2-10  0.00 110 64 0.60 2.76 0.098 +13.0 0.396 +14.0 0.0292 +4.0 185.7£7.4
L05-2-11  0.05 105 60 0.59 2.61 0.0990 +15.0 0.397 +16.0 0.0291 +3.7 184.7%£6.8
L05-2-12  0.09 133 75 0.58 3.36 0.0960 +7.5 0.388 +8.3 0.0293 +3.5 186.4% 6.4
L05-2-13  2.75 107 67 0.65 2.65 0.0800 +0.31 0.310 +3.1 0.0280 +4.2 177.4%£ 7.5
L05-2-14  0.09 154 119 0.80 3.95 0.1026 +6.1 0.423 +7.0 0.0299 +3.4 190.1% 6.4
L05-2-15 0.01 186 119 0. 66 4.57 0.0920 +14.0 0.362 +14.0 0.0286 +3.3 182.0% 6.0

ZUGI)b 2()61)b * 2(|4I)b
e
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Fig. 7 SHRIMP U-Pb zircon concordia diagram of ore-bearing monzonitic granite 1.05-1 and granite porphyry 1.05-2

in the Luming molybdenum deposit
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