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Abstract

A new lead-zinc ore deposit was recently discovered in Huolonggou of Inner Mongolia. Chronologic and geo-
chemical research was carried out on intrusions in this region. The LA-MC-ICP-MS zircon U-Pb dating result of
the granite intrusive is (224.0+2.5)Ma, suggesting that the granite was intruded in late Triassic. Geochemi-
cally, the values of major elements indicate that this granite is characterized by rich SiO, and alkali and poor

MgO and Fe. In a plot of A/NK versus A/CNK, the rocks belong to metaluminous type. In the spider diagrams
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of rare elements, the rocks are obviously rich in large lithophile elements, especially rich in Rb, Th, U and K,

but poor in Nb, Ta and Ti. REE distribution curve is significantly rightly oblique. LREE/ HREE ratios range

from 8.04 to 10. 40 with apparent negative Eu anomalies. Using zircon saturation thermometer, the authors cal-

culated the formation temperature of this granite and the results show that most of the rocks exceed 800C , with

an average value of 820°C . Such a high crystallization temperature and geochemical characteristics indicate that

this granite belongs to A-type granite. Combined with the regional tectonic evolution history, the authors hold

that the formation of this A-type granite in the Huolonggou ore deposit was related to the post-orogenic process,

most probably due to lithospheric delamination.

Key words: geochemistry, intrusion, zircon U-Pb dating, LA-MC-ICP-MS, tectonic setting, Huolonggou

ore deposit, Inner Mongolia
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Fig. 1 Geological map of the Huolonggou ore deposit (modified after She et al., 2012; Zang et al. » 2012; Liu et al., 2014)

1—Quaternary; 2—Baiyingaolao Formation intermediate-acid volcanic rocks; 3—Baoligaomiao Formation amygdaloidal andesite;

4—Fine-grained diorite porphyrite: . 5—Porphyaceous syenogranite; 6—Medium-fine grained syenogranite; 7—Granite porphyry; 8—Fault;

9—Mineralized body; 10—Sampling location; 11—Drill hole and its serial number
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Fig. 2 Ores and petrography of the Huolonggou ore deposit

a. Photo of the hydrothermal breccia type lead-zinc ores; b. Ore-bearing tectonic breccias; ¢»dse. Syenogranite; f. Galena altered granite

Q—Quartz; Pl—Plagioclase; Aln—Allanite; Or—Orthose; Gn—Galena
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Table 1 LA-MC-ICP-MS zircon U-Pb isotope analyses of syenogranite from the Huolonggou ore deposit

w(B/10°° C4FEE £ 16)/Ma

pras 207p}, /206 p}, 207pp,/235 206p,/2381 ] 208p},/232ThH ™wWy ———

Pb Th U 207ph/ 235y 206ph/ 238y
I 0.0532140.00361  0.26054+0.02116  0.03491+0.00093  0.01105+0.00079 ~ 5.941  80.268 149.588 0.54 235417 22146
2 0.05432+0.00229 0.25813+0.01056  0.03488+0.00039  0.01144+0.00047 14.122 248.986 336.222 0.74 2338  221+2
3 0.05691+0.00392  0.26903+0.01717  0.03554+0.00071  0.00989+0.00068 ~ 7.674 ~ 92.892 196.073  0.47  242+14  225+4
4 0.05486+0.00512  0.26320£0.02267  0.03601£0.00102  0.00961£0.00069 ~ 5.613 ~ 82.142 136.209 0.60  237+18  228+6
5 0.05502+0.00245  0.26404+0.01115  0.03519+0.00045  0.01037+0.00042  13.892 346.279 301.587 1.15  238+9 22343
6 0.05354+0.00184 0.25973+0.00839  0.03543+0.00041  0.01045+0.00041 24.795 341.728 619.033 0.55  234+7  224+3
7 0.05506£0.00263  0.27260+0.01192  0.03677£0.00062  0.01088+£0.00044 ~ 10.737 124.766 268.358  0.46  245+10 23344
8 0.05146+0.00267 0.251820%0.0139  0.03590+0.00045  0.01098+0.00044 17.487 214.415 446.721  0.48  228+11 227+3
9 0.05433+0.00586 0.25919+0.02724  0.03452+0.00011  0.01229+0.00089 ~ 8.352  96.545 216.216  0.45  234+22  219+6
10 0.05446+0.00338  0.26357+0.01555  0.03600+0.00063  0.01214+0.00058 ~ 4.453  50.625 112.529  0.45  238+12  228+4
11 0.05615+0.00419  0.26208+0.01957  0.03466+0.00071 ~ 0.01047+0.00062 ~ 4.500  54.394 119.737 0.45  236+16 220+4
12 0.05622+0.00522  0.26222+0.02281  0.03492+0.00091 ~ 0.01217+0.00083 ~ 4.952  63.804 129.084 0.49  236+18  221+6
13 0.05467+0.00385  0.27713+0.02037  0.03694+0.00079  0.01273£0.00073 ~ 4.801  60.810 115.838 0.52 248416 234+5
14 0.054324£0.01422  1.05271£0.08395  0.03907£0.00093  0.03408+0.00294 ~ 4.874  47.572 83.363  0.57  730£42 24746
15 0.06587+0.02254  6.38813+0.47897  0.08552+0.00411  0.17237+0.01504  14.561  57.900 77.211 ~ 0.75  2031+66 529+24
16 0.05691+0.00446  0.31043£0.02275  0.0355+0.00086  0.01031+0.00062  3.654  56.418  1.568 ~ 0.62 27518 225+5
17 0.05486+0.00694  0.53153+0.0428  0.0407£0.00114  0.01742£0.00136 ~ 4.041  51.160 “78.711 ~ 0.65  433+28 257+7
18 0.05502+0.04773  1.34787+0.47565  0.0418£0.00357  0.05589+0.02124  4.980  50.679 = 96.272  0.53  867+209 264+22
19 0.05506+0.00762  0.40827+0.02658  0.03474+0.00095  0.01055+0.00055 2.762  47.758 67.682  0.71  348+19 220+6
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Fig. 3 CL images of zircon grains for syenogranite {rom the Huolonggou ore deposit and serial number of measuring points
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2 wB % wB 1076
Table 2 Chemical compositions of major elements w B %  trace elements and REE w B 107° of syenogranite

from the Huolonggou ore deposit

HLO1 HL02 HLO3 HLO4 HLOS HLO06
SiO;, 71.51 71.53 71.20 71.97 70.13 69.38
TiO, 0.30 0.29 0.32 0.30 0.36 0.35
ALO; 13.57 13.61 13.60 13.49 13.72 13.88
Fe,O57 2.97 2.84 2.69 2.90 3.55 3.19
FeO 2.08 2.33 1.41 2.27 2.36 2.45
MnO 0.14 0.07 0.14 0.07 0.06 0.06
MgO 0.54 0.54 0.69 0.65 0.73 0.68
CaO 1.02 1.13 1.02 1.07 1.28 1.48
Na,O 3.56 3.61 3.61 3.49 3.59 4.54
K,O 5.53 5.61 5.80 5.38 5.65 5.55
P,0s 0.08 0.08 0.09 0.09 0.11 0.10
101.31 101.63 100.57 101.67 101.54 101.68
0.82 0.77 0.92 0.67 0.91 0.86
Mg* 29.61 30.61 37.41 34.21 32.34 33.24
o 2.90 2.98 3.14 2.7 3.15 3.86
A CNK 0.99 0.97 0.97 1.00 0.96 0.86
Rb 175.00 176.50 187.10 154.30 170.60 163.20
Ba 550.32 540.03 574.60 503.70 671.32 586.53
Th 20.86 21.14 19.22 16.84 16.23 16.49
U 4.49 7.26 7.55 3.74 3.87 4.86
Nb 16.33 16.90 14.79 15.96 13.65 14.57
Ta 1.45 1.62 1.26 1.27 1.08 1.15
Sr 144.90 128.90 88.91 147.40 152.90 144.30
Hf 6.10 6.10 6.42 6.80 6.46 6.48
Zr 276.19 257.96 261.46 255.77 286.49 275.88
Y 33.85 32.84 30.87 29.67 24.05 29.50
Ti 1804.77 1728.21 1898. 65 1825.53 2172.77 2119.74
Pb 1020.00 269.70 159.80 128.20 70.94 55.96
La 53.59 43.41 43.58 42.45 42.92 48.87
Ce 140..59 113.48 112.67 114.29 118.28 128.62
Pr 14.48 13.04 12.02 12.71 13.17 13.81
Nd 51.46 48.01 43.57 46.02 47.43 49.12
Sm 10.06 9.40 8.67 9.19 8.78 9.43
Eu 1.16 1.07 1.09 1.12 1.24 1.21
Gd 9.36 8.81 8.23 8.48 7.69 8.73
Tb 1.36 1.29 1.21 1.23 1.06 1.23
Ho 1.46 1.42 1.35 1.30 1.04 1.28
Er 4.30 4.18 4.02 3.84 3.04 3.80
Tm 0.67 0.65 0.63 0.58 0.46 0.58
Yb 4.33 4.24 4.12 3.70 3.02 3.73
Lu 0.63 0.64 0.60 0.53 0.44 0.54
SREE 301.13 256.81 248.62 252.27 254.11 277.75
SLREE 271.33 228.41 221.59 225.78 231.82 251.05
>HREE 29.81 28.40 27.02 26.49 22.28 26.70
SLREE ZHREE 9.10 8.04 8.20 8.52 10.40 9.40
Lay Yby 8.88 7.35 7.59 8.22 10.21 9.39
O0Eu 0.36 0.35 0.39 0.38 0.45 0.40

F€z()3'l‘ 1
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Fig. 6 Primitive mantle-normalized ‘trace element patterns a and chondrite-normalized rare earth element patterns b of

syenogranite from the Huolonggou ore deposit normalized values after Sun et al. 1989

3 Zr Sr >300%x10° Eu
Table 3 Calculated zircon saturation temperature for Y <15x10°¢ Sr
syenogranite from the Huolonggou ore deposit Y >20 Yb <1.9%x10 © La Yb >20
Dy, M Ln Dy Zr T
HLO1  1795.88 1.49 7.49 828.50 —6 _6 .
X ~ X
HLO2  1922.81  1.53 7.56 818.96 Sr 8910 15210 Eu
HLO03 1897.02 1.54 7.55 819.42 Y 39 X
HLO04 1939.23 1.47 7.57 822.90 1076~49X1076 Sr Y 2.2~3.9 Yb 3
HLOS  1731.29 1.58 7.46 824.76 ) ’
HLO6  1797.88  1.79 7.49 804.92 X107 0~4.3x10°° La Yb 7.35~10.21
2
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