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Abstract

Honghuaerji tungsten polymetallic deposit is a newly discovered large-size tungsten deposit, located in the
middle and northern parts of the Da Hinggan Mountains in Inner Mongolia of northeastern China and lying on
the southern margin of the Mesozoic Mongol-Okhotsk orogenic belt. The ore body is controlled by the ore-bear-
ing biotite granite. The ores consist of scheelite and molybdenite, which occurred as veins or small veins at the
top of the ore-bearing granite. The rock body has experienced strong alterations such as sericitization, greis-

enization and silicification, and the major ore-related alteration is sericitization. The deposit is a hydrothermal
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vein type tungsten polymetallic deposit. As a newly found deposit, it has no available research data. In this pa-
per, systematic isotope dating was conducted to determine the ore-forming age of the deposit. LA-ICP-MS zir-
con U-Pb dating indicates that the intrusion of the host granite emplaced at (179.2+1.8) Ma—~(179.4+2.3)
Ma. Meanwhile, seven Re-Os isotopic analyses of molybdenite separates from the main ore body yielded an
isochron age of (176.8 £2.2) Ma and model ages ranging from 174.9 Ma to 176.6 Ma with an average value of
176 Ma. These data show that the ore-forming process and the intrusion of the host rocks were finished in early
Jurassic. These ages are in agreement with field geological evidence, and the molybdenite is coexistent with chal-
copyrite, pyrite and scheelite, showing that the Re-Os isochron age represents the ore-forming time of the tung-
sten polymetallic mineralization in the Honghuaerji ore deposit. Combined with the approximate U-Pb age, the
authors suggest that the ore-forming and rock-forming materials might have been the product of Mesozoic-Yan-
shanian tectonic and magmatic activities. The prospecting for this type of polymetallic deposits should therefore
be focused on the magma or igneous activity belt of the period.

Key words: geochemistry, molybdenite, granite, Re-Os dating, zircon U-Pb dating, Honghuaerji tungsten

polymetallic deposit, middle and northern parts of the Da Hinggain Mountains, Inner Mongolia
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Fig. 1 Regional geological map showing location of the Honghuserji Tungsten polymetzallic depesit and schematic
geological map of the ore district
1—Quaternary sediments: 2—Metamarphic tuff of Ordovician Luohe Formation: 3—Jurassic greisenized granite: 4—Faults or inferred faults:
5—Exploration line and its serial number; 6 Dhill hole and its serial numbers 7—Sempling location; 8—Section line
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Fig. 2 Microphotographs of the mck body and the metal minerals
&, Zonnl structure of plagioclase; b, Small grid structure of potassium feldspary . Simple twing d. Strong silicifieation and sericitizationy
e. Granular schedlite in quartz vein: f. Grenular acheelite in granite
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Fig. 3 Photographs of drilling core
a. Granular scheelite; h. Vein molybdenite; c. Coexistence of molybdeniter wolfrarnites chaloopytite end sphelerite: d. Granular molybdenites
e f. Fluorescence reaction of scheelite
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1 LA-ICP-MS
Table 1 LA-ICP-MS zircon analytical data of the Honghuaerji W deposit
w B 10 6 207Pb 235U ZU()Pb ZSSU 206Pb 238U Ma
Th U

Th U 1o 1o lo
HHW-1-1 130.2  178.5 0.73 0.1980 0.0151 0.0274 0.0016 174.3 9.9
HHW-1-2 57.1 87.5 0.65 0.2007 0.0063 0.0284 0.0007 180.5 4.3
HHW-1-3 573.4  406.9 1.41 0.2143 0.0068 0.0282 0.0009 179.3 5.6
HHW-1-4 132.4  131.8 1.00 0.2078 0.0296 0.0286 0.0011 181.9 6.7
HHW-1-5 190.2  258.7 0.74 0.2020 0.0093 0.0281 0.0009 178.9 5.5
HHW-1-6 162.8 177.9 0.92 0.2052 0.0055 0.0284 0.0006 180.6 3.9
HHW-1-7 152.4  215.9 0.71 0.2046 0.0059 0.0284 0.0005 180.3 3.0
HHW-1-8 116.4 173.3  0.67 0.1958 0.0084 0.0284 0.0005 180.5 3.3
HHW-1-9 27.1 255.8 0.11 0.3765 0.0073 0.0492 0.0008 309.6 4.6
HHW-1-10 59.8 83.4 0.72 0.2020 0.0078 0.0280 0.0009 178.1 5.6
HHW-1-11 43.0 48.2 0.89 0.2002 0.0179 0.0283 0.0011 179.9 6.9
HHW-1-12 89.6 121.0 0.74 0.1927 0.0095 0.0278 0.0007 176.8 4.2
HHW-1-13 40.0 46.3 0.86 0.3211 0.0337 0.0297 0.0010 189.0 6.0
HHW-1-14 36.0 44.7 0.81 0.1930 0.0123 0.0279 0.0008 177.3 5.0
HHW-1-15 0 7.7 0.00 0.3064 0.0989 0.0409 0.0114 258.4 70.7
HHW-1-16 63.5 53.9 1.18 0.2669 0.0333 0.0292 0.0011 185.5 6.6
HHW-1-17 25.4 65.6 0.39 0.2029 0.0118 0.0281 0.0006 178.8 4.0
HHW-1-18 43.1 63.4 0.68 0.1954 0.0160 0.0281 0.0009 178.9 5.8
HHW-1-19 36.3 49.9 0.73 0.1847 0.0332 0.0265 0.0022 168.7 13.7
HHW-1-20 8.9 5.9 1.51 0.3942 0.1076 0.0309 0.0035 196.4 22.0
HHW-1-21 13.0 27.8 0.47 0.2556 0.0432 0.0294 0.0022 186.9 13.8
HHW-1-22 6.9 10.2 0.68 0.6307 0.2111 0.0598 0.0201 374.3 122.3
HHW-1-23 53.3 43.8 1.22 0.1981 0.0095 0.0280 0.0009 178.0 5.6
HHW-1-24 10.7 18.8 0.57 0.2005 0:0382 0.0285 0.0016 180.9 9.8
HHW-1-25 8.2 7.2 1.14 0.5233 0.1132 0.0566 0.0151 355.0 91.9
HHW-12-1 37.1 59.5 0.62 0.1979 0.0131 0.0280 0.0006 178.0 3.8
HHW-12-2  363.1 354.9 1.02 0.2013 0.0069 0.0285 0.0007 181.3 4.1
HHW-12-3 257.1 184.3 1.40 0.2433 0.0043 0.0334 0.0004 211.8 2.4
HHW-12-4 46.7 35.2 1.33 0.1938 0.0140 0.0281 0.0009 178.8 5.5
HHW-12-5 324.4  208.3 1.56 0.2535 0.0122 0.0334 0.0014 211.9 8.7
HHW-12-6 488.1 255.1 1.91 0.2034 0.0072 0.0283 0.0006 179.7 3.9
HHW-12-7 98.0 145.0 068 0.2022 0.0036 0.0282 0.0003 179.2 2.0
HHW-12-8 163.5 106.0 1.54 0.2017 0.0045 0.0279 0.0004 177.5 2.3
HHW-12-9  2101.1 1404.2° 1.50 0.2218 0.0029 0.0314 0.0004 199.1 2.4
HHW-12-10 293.6  140.9 2.08 0.1940 0.0056 0.0279 0.0005 177.6 2.8
HHW-12-11  103.4 99.7 1.04 0.2052 0.0078 0.0284 0.0007 180.4 4.2
HHW-12-12 36.3 72.0 0.50 0.2032 0.0186 0.0282 0.0019 179.5 11.9
HHW-12-13  32.3 39.8 0.81 0.2139 0.0240 0.0289 0.0012 183.6 7.6
HHW-12-14 51.8 42.1 1.23 0.1995 0.0116 0.0281 0.0006 178.6 3.9
HHW-12-15  132.0 395.6 0.33 0.1983 0.0105 0.0280 0.0012 178.1 7.4
HHW-12-16 19.0 32.3 0.59 0.2501 0.0268 0.0309 0.0026 196.3 16.2
HHW-12-17 85.1 72.6 1.17 0.2014 0.0140 0.0285 0.0013 180.9 8.4
HHW-12-18 531.0 356.4 1.49 0.2282 0.0037 0.0286 0.0003 181.5 1.8
HHW-12-19 96.0 176.3 0.54 0.2027 0.0088 0.0280 0.0008 178.1 4.8
HHW-12-20 42.3 63.7 0.66 0.2117 0.0210 0.0304 0.0005 192.7 3.1
HHW-12-21 32.7 72.0 0.45 0.1841 0.0158 0.0259 0.0007 165.1 4.4
HHW-12-22 72.2 92.3 0.78 0.1933 0.0098 0.0279 0.0014 177.7 9.1
HHW-12-23 64.4 72.8 0.88 0.2647 0.0133 0.0275 0.0003 174.6 2.2
HHW-12-24  31.0 25.2 1.23 0.4313 0.0290 0.0308 0.0006 195.8 3.7
HHW-12-25 58.4 106. 1 0.55 0.1957 0.0076 0.0285 0.0004 181.1 2.3
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Fig. 6 LA-ICP-MS zircon U-Pb concordia diagrams for the related rock body in the Honghuaerji deposit
2
Table 2 Molybdenite sampling location
HHW-7 SHZK3 0~10 m N48°17°09” E119°59/30” Re-Os
HHW-8 SHZK3 10~50 m N48°17°09” E119°59'30” Re-Os
HHW-9 ZK4705 5~30 m N48°17'25" E119°59°45" Re-Os
HHW-10 ZK4706 5~30 m N48°17°27" E119°59'44” Re-Os
HHW-11 ZK4706 125~155m N48°17°27° E119°59'44” Re-Os
HHW-13 ZK4708 30~80 m N48°17°30” E119°59'42" Re-Os
HHW-14 ZK5906 200~230 m N48°17°41” E119°59'49” Re-Os
3 Re-Os
Table 3 Re-Os content and model ages of molybdenite from the Honghuaerji tungsten polymetallic deposit
w Re ngg w Os ngg w "Re ngg w %0s ng g Ma
HHW-7 30144 232 0.016 0.012 18946 146 55.28 0.44 174.9 2.4
HHW-8 33630 246 0.089 0.045 21137 155 62.27 0.49 176.6 2.4
HHW-9 77768 612 0.205 0.061 48879 385 143.64 1.23 176.1 2.5
HHW-10 58737 476 0.188 0.034 36918 299 108. 54 0.86 176.2 2.5
HHW-11 70590 676 0.052 0.053 44367 425 130.4 1.06 176.2 2.6
HHW-13 50503 390 0.054 0.022 31742 245 93.44 0.76 176.4 2.4
HHW-14 61895 462 0.043 0.022 38902 290 114.44 0.92 176.3 2.4
HHW-14 2 3 WOs
"Re 77
99 % 176.8+2.2 Ma
MSWD=0.29 'W0Os '0s 0+1
2003 1994 3 7
4.2 176 Ma 174.9 Ma 7

7 . 1870y 188()g
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the Honghuaerji tungsten polymetallic deposit
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