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Abstract The eastern edge of Xing-Meng orogenic belt in China, is an important polymetallic metallogenic district, where more
than 20 large-, medium- and small-scale Mo deposits have been found in recent years. According to geological features, geochemical
characteristics and geochronology, the endogenic molybdenum deposits in the region are divided into porphyry type, contact-
metasomatic hydrothermal type and medium-high temperature hydrothermal type. The research results show that porphyry deposits are
associated with high-potassium calc-alkaline granitic magmas, while contact-metasomatic hydrothermal deposits are related to calc-
alkaline granitic magma and the nature of host rocks. Metallogenic materials possess the characteristic of crust-mantle mixing source.
The Mo mineralization in the study area mainly occurred in 195 ~165Ma and 115 ~110Ma. The corresponding geodynamic mechanisms
responsible for the Mo mineralization in different times may be closely related to the subduction of paleo-Pacific plate and lzanagi plate
towards the Eurasia continent, respectively.
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Fig.1 Map of regional geology and distribution of molybdenum deposits in the studied area

1-strata of Archean; 2-strata of Proterozoic; 3-strata of Early Palaeozoic; 4-strata of Late Paleozoic; S-strata of Mesozoic; 6-strata of Cenozoic;
7-intermediate-acid volcanic rock; 8-intermediate volcanic rock; 9-mafic volcanic rocks; 10-granite diorite of Proterozoic; 11-granite diorite of
Palaeozoic; 12-granite diorite of Triassic; 13-monzogranite of Triassic; 14-granite of Triassic; 15-granite diorite of Jurassic; 16-granite of Jurassic;
17-monzogranite of Cretaceous-Jurassic; 18-porphyry deposit; 19-contact-metasomatic hydrothermal deposit; 20-medium-high temperature
hydrothermal deposit; 21-fault
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Table 2 LA-ICP-MS zircon U-Pb data for granodiorite from Huojihe Mo deposit
207 py, 206 py,
. 207 207 206 235 238
AR ig= (P;) ) ( x ;F(})l_ﬁ ) ( x l[(J) -6) Th/U % lo Tl:? lo 23;[)? lo Agg lo Aglej lo
(Ma) (Ma)
Hjh1-01 12.04 104 287 0.36 0.0764 0.0030 0.3513 0.0145 0.0332 0.0003 306 11 210 2
Hjh1-02 35.7 576 966 0.60 0.0523 0.0011 0.2125 0.0045 0.0293 0.0002 196 4 186 1
Hjh1-03 9.20 130 254 0.51 0.0642 0.0024 0.2493 0.0089 0.0283 0.0003 226 7 180 2
Hjh1-04 19.73 297 558 0.53 0.0497 0.0014 0.1976 0.0058 0.0287 0.0002 183 5 182 1
Hjh1-05 10.97 143 324 0.44 0.0545 0.0018 0.2140 0.0073 0.0284 0.0003 197 6 181 2
Hjh1-06 27.54 595 745 0.80 0.0537 0.0014 0.2101 0.0052 0.0283 0.0002 194 4 180 1
Hjh1-07 18.87 377 493 0.76 0.0554 0.0027 0.2341 0.0111 0.0307 0.0003 214 9 195 2
Hjh1-08 15.54 228 437 0.52 0.0507 0.0017 0.2020 0.0066 0.0289 0.0003 187 6 183 2
Hjh1-09 37.4 1195 895 1.34 0.0506 0.0013 0.1992 0.0049 0.0285 0.0002 184 4 181 1
Hjh1-10 17.26 290 492 0.59 0.0565 0.0018 0.2170 0.0069 0.0278 0.0003 199 6 177 2
Hjh1-11 17.23 342 455 0.75 0.0501 0.0016 0.2019 0.0065 0.0291 0.0003 187 5 185 2
Hjh1-12 25.45 414 704 0.59 0.0498 0.0014 0.1999 0.0055 0.0291 0.0002 185 5 185 1
Hjh1-13 23.11 450 618 0.73 0.0521 0.0016 0.2090 0.0065 0.0289 0.0002 193 5 184 1
Hjh1-14 21.32 395 571 0.68 0.0517 0.0014 0.2059 0.0054 0.0289 0.0002 190 5 183 1
Hjh1-15 18.94 358 521 0.69 0.0478 0.0016 0.1896 0.0062 0.0288 0.0003 176 5 183 2
Hjhl-16 23.63 408 684 0.60 0.0508 0.0013 0.1935 0.0049 0.0276 0.0002 180 4 175 1
Hjh1-17 9.50 121 273 0.44 0.0550 0.0020 0.2168 0.0073 0.0287 0.0003 199 6 183 2
Hjh1-18 20.02 405 538 0.75 0.0495 0.0012 0.1989 0.0047 0.0292 0.0003 184 4 185 2
Hjh1-19 16.35 258 466 0.55 0.0498 0.0015 0.1981 0.0059 0.0289 0.0003 184 5 184 2
Hjh1-20 13.45 192 354 0.54 0.0550 0.0023 0.2340 0.0102 0.0307 0.0003 214 8 195 2
(a) (b)
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Fig.2  Zircon LA-ICP-MS U-Pb diagram from Huojihe and Jinchanggou deposits
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Table 3 LA-ICP-MS zircon U-Pb data for granodiorite from Jinchanggou Mo deposit
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207Pb ZOGPb
Pb * Th U 207 Pb 207 Pb 206 Pb 235 U 238 U
A3 HT A, Th/U 55— 1 = 1 1 1 1
o (%)  (x107%) (x107%) 206 py, 7 By 7 Wy 7 Age T A 7
(Ma) (Ma)
09JCG-1-01 1.98 40.0 69.4 0.58 0.1412 0.0099 0.3793 0.0277 0.0194 0.0004 327 20 124 3
09JCG-1-02  2.31 70.5 100 0.70 0.0526 0.0044 0.1235 0.0090 0.0179 0.0003 118 8 115 2
09JCG-1-03  37.21 313 668 0.47 0.0527 0.0011 0.3374 0.0067 0.0464 0.0003 295 5 293 2
09JCG-1-04  3.45 124 150 0.83 0.0620 0.0043 0.1457 0.0092 0.0176 0.0003 138 8 113 2
09JCG-105  61.0 443 1110 0.40 0.0516 0.0010 0.3354 0.0067 0.0471 0.0003 294 5 297 2
09JCG-1-06 3.73 151 166 0.91 0.0565 0.0029 0.1309 0.0064 0.0171 0.0003 125 6 109 2
09JCG-107  2.06 77.9 89.1  0.87 0.0748 0.0053 0.1761 0.0116 0.0177 0.0004 165 10 113 2
09JCG-108  2.39 81.1 107 0.76 0.0603 0.0043 0.1467 0.0110 0.0180 0.0003 139 10 115 2
09JCG-1-09  2.41 60.1 107 0.56 0.0592 0.0040 0.1438 0.0095 0.0184 0.0004 136 8 118 2
09JCG-1-10  2.31 59.8 110 0.54 0.0562 0.0041 0.1309 0.0091 0.0173 0.0003 125 8 110 2
09JCG-1-11  4.18 79.6 186 0.43 0.0706 0.0041 0.1724 0.0095 0.0180 0.0003 161 8 115 2
09JCG-1-12  2.23 80.0 97.4  0.82 0.0714 0.0051 0.1616 0.0105 0.0172 0.0003 152 9 110 2
09JCG-1-13 1.79 52.3 75.2 0.70 0.0952 0.0078 0.2245 0.0196 0.0180 0.0004 206 16 115 3
09JCG-1-14  2.59 72.3 121 0.60 0.0582 0.0043 0.1341 0.0088 0.0174 0.0003 128 8 111 2
09JCG-1-15  2.32 72.2 102 0.71 0.0678 0.0050 0.1569 0.0105 0.0174 0.0003 148 9 111 2
09JCG-1-16  3.04 93.6 135 0.69 0.0557 0.0031 0.1357 0.0074 0.0181 0.0003 129 7 115 2
09JCG-1-17  6.92 126 321 0.39 0.0535 0.0034 0.1403 0.0091 0.0191 0.0003 133 8 122 2
09JCG-1-18 2.28 53.9 84.4 0.64 0.1062 0.0078 0.2866 0.0275 0.0184 0.0004 256 22 117 3
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Fig.3 Isotopic age distribution histogram of major Mo deposits in the studied area
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Table 4 Ages of ore-bearing granitoids and Mo deposits in the northeastern China
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W IRZ A% (Ma) S EWIRES WY/ 6 g3
S 114.0 2.2 LA-ICP-MS N A AL
182.1+2.2 LA-ICP-MS N KA AL
o 178 +2 LA-ICP-MS jﬁlﬁﬁ‘é} BT 2010
184 LA-ICP-MS TKAERA
184.92 +0.91 LA-ICP-MS TR 3 ,2009
HIR, 179 11 Ar-Ar CLREES ik B4, 2011
A 111.8 £2.2 LA-ICP-MS RN A XI|#1,2010
=4 195 K-Ar T RAEHBES XP4AF4E,2010
170 +3 SHRIMP U-Pb ﬁﬁliﬂ Kf{t}%( HEW) A 2007
KB 178 £3 SHRIMP U-Pb AE BN B (R A7)
168.2 +3. 2 Re-Os HEHT” TS, 2009
Pt 166.9 +6. 7 Re-Os WA 2257 ML5E 2009
207 +3.1 LA-ICP-MS AL A (F0)
ak 208.9 £3.2 Re-0s FEEH ML ,2010
179.5 1.1 LA-ICP-MS TRAER A
s 174.0 1.9 ¥4 U-Pb TR
s 178.3 1.1 B4 U-Pb =K AL, 2009
. 172.3 1.6 LA-ICP-MS AR -
R 177.5 2.1 LA-ICP-MS AWK & 2009
193 £3 Rb-Sr TRERA
181 2 Rb-Sr BER KA B —N5 45,1990
183 =5 Rb-Sr LB
182 +2 LA-ICP-MS TR AR A
MR T 188 +2 LA-ICP-MS TR A RMILS,2006
189 4 LA-ICP-MS ZRIERE
187 =2 Re-0s AR
190 +6 Re-Os HEEHD B 1996
191 £6 Re-Os WEERA
s 186.5 0.7 Re-0s AR
=E 188.9+1.2 SHRIMP U-Pb PRLAE R R, 2008
169.9 +1.4 SHRIMP U-Pb IR K fRZE 5% 2008
HRET 177 Re-Os MR BB, 1996
165.5 +4.6 Re-Os HEHR AR ,2007
. T
485 +8 SHRIMP U-Pb RN KA BSr % 2007
507 +3 Re-0s WS
251 y— . P
509 +5 Re-Os SERRT B2t 1997
521 +20 Re-Os AR
A AR 332.0 29 Re-Os HEA F A, 2005
257.5+£2.5 Re-0Os MR Liu et al. ,2010
7Py 245 5 Re-Os WEEY
245.1 +4.4 SHRIMP U-Pb VARl o= Zeng et al. ,2010a
BT 139.1+2.3 SHRIMP U-Pb AT
JE Bt 236 +3.3 Re-Os WA Zhang et al. ,2009
LYz 226.4 +3.3 Re-0s WEEH™ 37 55,2010
/NI L 220 +2.2 Re-0s WA FARESF,2010
KAt 222.5%3.2 Re-0s W KA ,2009
188.3 +0.6 LA-ICP-MS TR
183.9 +1 Rb-Sr Gri L 1999
Sl 183.5£1.7 K-Ar TR 28 7
178 +10 Re-0s WA R4, 2007
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Continued Table 4
W IRZ AF#% (Ma) S EWIRES WY/ 6 g3
ERE] 154.3+3.6 Re-Os WEAH D AR (255, 2009
5 1 151.1+1.3 Re-Os AT Mt 455 ,2010
138.1+2.8 Re-Os FERR SR ,2008
INRR T 135.5 1.5 Re-0s FEERT B RELE 2007
142 +2 Re-Os MEEH Zeng et al. ,2010b
o 132 £1 Re-Os FEEH A B A% 2009
et 131.2+1.9 Re-Os WA
*i 138.5 +4.5 Re-Os WEART™ Zeng et al. ,2010c
2 hl 140.5 +2.4 Re-Os A
K3 130+1.3 Re-Os FEEH A TR SF,2009
R 147.1 6.6 Re-Os HESH T HEESE 1996
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(B, 1991) o HFEXRAMRE A RREZ, ST A

KEET AR EEA AR KA ARG S BT Kk
A BB IN A T N B FMBLBRER A6 5 7, BBl 22
FHAUTEE A KA

5.1 FETEHE

WX AL 1 Si0, & &K 62.86% ~82.9% , J& h Rtk
FIEE(FES) . (Na,O +K,0) iR 4.67% ~8.58% , B
ERT IR IUAS AR X ) AL B Si0, BRI 1
FEE (80. 17% —72. 23% —69. 04% —68.33% ) ; K,0/Na, 0
MU 1. 53, 3SR IR Si0, BIfE Ny 67. 5% ;



INERE XERELTEARENEAFT ROREARLE BT FERERFT N FH = 1325
x5 HIRRETHARERUEERHNER (W% ) MBEHLITE( x107°) AR
Table 5 Major (wt% ) and trace element ( x 10 ) composition of Mo deposit in the studied area
WK i AR REng R e AR KR
gaNEs my Y ny Y YT S T &y Sym
Si0, 67.06 69.04 77.22 82.9 76.23 82.14 69.94 74.19 73.14 62.86 70.32 67.50 70.17
TiO, 0.49 0.56 0.04 0.06 0.35 0.3 0.59 0.38 0.23 0.82 0.42 0.41 0.49
Al, O, 15.35 15.96 12.3 8.83 11.31 8.63 14.88 11.68 10.32 16.18 14.15 15.42 14.44
Fe, 04 1.36 1.51 0.67 0.68 1.37 1.37 1.25 0.30 0.40 1.84 0.50 0.69 1.35
FeO 1.29 1.69 0.22 0.43 0.48 0.51 0.88 0.11 0.16 2.33 1.78 2.55 0.68
MgO 1.62 1.42 0.04 0.042 0.02 0.01 0.03 0.13 0.06 1.52 0.79 1.24 0.92
MnO 0.08 0.07 0.05 0.05 0.52 0.5 1.54 0.02 0.02 0.04 0.02 0.06 0.01
Ca0O 2.58 2.75 0.27 0.35 0.89 0.44 1.31 0.42 0.49 3.96 2.39 2.82 1.22
Na, O 2.93 2.72 3.83 2.37 2.23 1.32 2.8 2.84 2.83 5.24 4.24 4.34 3.11
K,0 4.57 3.68 4.75 3.67 4.37 3.35 4.91 5.49 4.76 3.07 3.47 3.15 5.11
P, 04 0.2 0.22 0.03 0.04 0.1 0.07 0.14 0.02 0.02 0.27 0.13 0.17 0.16
Rb 167 132 - - 113 105 168 219 202 75.4 88.3 130 130
Ba 662 659 - - 508 345 653 93 41 593 336 567 610
Th 11.9 12.6 - - 9.75 8.01 12.58 17.9 18.9 5.88 11.98 10.28 5.39
U 2.87 6.6 - - 2.84 4.34 5.61 6.3 3.9 2.70 6.48 3.60 3.33
Sr 368 420 - - 246 108 293 42 28 652 419 467 413
V/s 123 149 - - 136 121 202 53 54 234 127 194 153
Hf 22.6 6 - - 4.19 3.65 6.64 2.76 2.87 2.23 1.31 1.37 1.28
Ta 0.51 0.63 - - 0.31 0.23 0.43 0.78 0.52 0.74 0.75 0.97 0.20
Nb 6.3 7.1 - - 3.36 2.49 4.95 6.5 5.3 8.42 7.71 11.02 2.30
La 28.2 30.4 - - 10.57 25.82 19.75 - - 34.87 28.61 43.06 26.06
Ce 56 64 - - 17.95 40.17 39.6 - - 64.94 50.97 70.57 50.51
Pr 6.51 7.67 - - 2.42 4.45 4.93 - - 8.05 6.01 7.83 6.37
Nd 22.6 27.37 - - 9.05 15.32 18.04 - - 28.82 20.46 25.03 22.21
Sm 3.76 4.95 - - 1.91 2.93 3.85 - - 5.08 3.40 4.09 3.76
Eu 0.95 1.06 - - 0.54 0.53 0.71 - - 1.63 0.88 1.01 1.06
Gd 2.97 4.13 - - 1.59 2.52 3.27 - - 3.93 2.76 3.62 2.89
Th 0.47 0.63 - - 0.26 0.4 0.55 - - 0.52 0.38 0.54 0.39
Dy 2.29 3.17 - - 1.5 2.15 3.32 - - 2.21 1.70 2.79 1.72
Ho 0.45 0.58 - - 0.28 0.43 0. 66 - - 0.34 0.29 0.52 0.29
Er 1.24 1.88 - - 0.78 1.37 1.92 - - 0.87 0.78 1.49 0.76
Tm 0.19 0.29 - - 0.13 0.2 0.33 - - 0.12 0.13 0.26 0.11
Yb 1.28 1.69 - - 0.86 1.28 2.11 - - 0.71 0.78 1.66 0.68
Lu 0.21 0.26 - - 0.14 0.21 0.33 - - 0.20 0.16 0.27 0.15
Y 13.4 16.6 - - 7.72 12.94 19.24 - - 9.48 8.68 15.53 8.89
Y REE 127.1 148. 1 - - 47.98 97.78 99.37 - - 152.3 117.3 162.7 117.0
(La/Yb)y 15.80 12.90 - - 8.82 14.47 6.71 - - 35.23 26.31 18.61 27.49
SEu 0.84 0.70 - - 0.92 0.58 0. 60 - - 1.07 0.85 0.79 0.95
AR 1 1 1 1 1 1 1 1 1 2 2 4 4
3 3 ,2009 INLZE,2010 FKIRIL, 2009 A

K,0/Na,0 ¥t 4 0.71% . LIS N EHA 1K K0 & &N
3.07% ~5. 11% . 1t Si0,-K, O [&Ef# (& 4) W FERL ST 25 52
WA 0 RAFIE (XA R B A s ot 2 51 A5l &
B)) AFR 22 BIORE it i A o B8 B 2R 270 R v 4 i R )
5 ZAEZRFIN R XA, R s A AR 5 R REE
PEA R R A R BN R AR A M 2R 8, S Ak s AR AR IR
(R A0 8 FA5IE RS, A AR A/ CNK {H7E
0.82 ~1.3 ], Z/NF 1.1, A/NK {fifr 1.07 ~1.88 ],
£ ACNK-ANK &I ffrr ([ 4) , B 5 B 2 9 7 -3 47 5 X

3o Si0,-Ce Ff (1815)  Fedhvk T T RIER A X . La/Sm-
La [l (151 5) 2B R ZBOH S AR AL RO R v R A T 45
a5fE

5.2 #miImEMMETTERE
R L M S REE 2 47.98 x 10 7° ~162.7 x 10 °°, %%

Wit E . (La/Yb)(fH24 6.71 ~35.23, KW FH + o0
R RS . SFu 0.6 ~ 1,07, MIRKLI A 47 Ak
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Fig. 6 Chondrite-normalized REE distribution patterns (a) and primitive mantle-normalized trace element spider diagram (b) of
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Fig.7 Tectonic setting discrimination diagram of granite in the studied area (after Pearce et al. , 1984)
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Fig.8 Re content in molybdenite from Mo deposit in the studied area(a)and Inner Mongolia(b)

Re contents of molybdenite is from references about Re-Os dating in Table 2
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