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Mesozoic intrusive rocks and their constraints on mineralization in Baoxinggou
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Abstract

The Baoxinggou gold deposit is a large-sized gold deposit discovered in south Mohe foreland basin in recent
years. Gold mineralization has close relationship with quartz diorite and dioritic porphyrite in this area.
Orebodies mainly occur within the intrusion and its contact zone with the sandstone. A study of the
geochemistry of this deposit shows that major elements in quartz diorite are characterized by high potassium, low
titanium, and high alkali. Major elements in aplite granite are characterized by high SiO,, high potassium, low
titanium, and high alkali. They both belong to the high-K calc-alkaline series. They have such geochemical fea-
tures as relatively enrichment of large ion lithophile elements like Rb, Ba and Sr, depletion of high field strength
elements like Nb, Ta, Ti and HREE Yb and Y. However, the characteristics and distribution curve of REE of
the quartz diorite and the aplite granite show obvious differences, suggesting that they have no genetic relation-

ship. As for trace element ratio on the cobweb map and the REE map, the trace elements and the REE distribu-
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tion curves are close to curves of quartz diorite and dioritic porphyrite. They provided hydrothermal solution,
mineralization material for ore-forming process, suggesting intimate relationship with mineralization. Zircon LA
ICP MS U-Pb isotope dating shows that the rock-forming time of the quartz diorite is 118.13~121.77 Ma, indi-
cating Early Cretaceous. This deposit was formed in an extension environment resulting from subduction of the Pacific
plate to the Eurasian plate. Therefore, the mineralization of the Baoxinggou gold deposit was not earlier than 118 Ma.
Besides the intrusive rocks of the middle-Late Jurassic, the medium acidic intrusion in Early Cretaceous also played an im-
portant role in regional mineralization, and hence it is one of the important prospecting directions in the future.

Key words: geochemistry, zircon U-Pb dating, gold mineralization, Mesozoic intrusive rocks, Baoxinggou
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Fig. 1 Schematic tectonic map (a, b) and sketch geological map (¢) of the Baoxinggou gold deposit

1—Quaternary; 2—Mohe Formation of middle Jurassic: 3—Ershierzhan Formation of middle Jurassic; 4—Granite aplite; 5—Quartz diorite;

6—Diorite-porphyrite; 7—Gold orebody; 8—The boundary between Level three tectonic units; 9—The boundary between Level four tectonic
units; 10—Regional ore spot and its serial number; 11—Drill hole position and its serial number: 12—Sampling site of U-Pb dating (Li, 2012);

13—Major element and REE sample location and its serial number; 14—Exploration line and its serial number; 15—The study area;
16—Mohe Basin boundary; 17—The Heilong jiang River Heilongjiang
Typical ore deposits: (1)—Luoguhe polymetallic deposit: (2)—Laojingou gold deposit: (3)—Shabaosi gold deposit; (4)—Shiwuligiao
gold deposit; (5)—Ershiyizhan copper-gold deposit
Tectonic zone: [-3-1—Mohe foreland basin; 1-3-1-1—Laogou thrust-nappe belt; [-3-1-2—Ershierzhan depression belt; [-3-1-3—Xiushuishan
thrust-nappe belt; I-3-1-4—Fulahan thrust-nappe belt; [-3-2—FEerguna island arc; [-3-2-1—Eerguna massif; 1-3-2-2—Mt. Baikalu volcanic arc;
1-3-2-3—Xinghua massif; 1-3-2-4—Huanyu-Xinlin ophiolite melange belt; [-3-2-5—Cuigang epeiric sea basin
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Fig. 2 Geological line along No. 23 exploration line in the Baoxinggou gold deposit and the sampling location

1—Ershierzhan Formation sandstone; 2—FEarly Cretaceous quartz diorite; 3—Alteration of Au: 4—Diorite-porphyrite vein: 5—Serial number

of drill hole; 6=—Sampling site of U-Pb dating and its serial number; 7—Major element and REE sample location and its serial number
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Fig. 3 Representative CL images for zircons from quartz diorite in the Baoxinggou gold deposit
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Table 1 U-Pb compositions of zircon grains from the quartz diorite in the Baoxinggou gold deposit

w B 10*6 206Pb 23SU 2(]7Pb 235U 2()7Pb ZOGPb 2()6Pb 238U Ma 2(]7Pb 235U Ma
—  Th U
Pb U lo lo lo lo lo
BXG-40
40-1 1 43 0.7983  0.0190  0.0006 0.1292 0.0148 0.0493  0.0056 121 4 123 14
40-2 1 43 0.9608  0.0191  0.0005 0.1510  0.0250  0.0574  0.0094 122 3 143 24
40-3 4 160 1.0275  0.0193  0.0002 0.1415 0.0118 0.0531  0.0044 123 1 134 11
40-4 2 84 1.1080  0.0191 0.0003 0.1266 0.0153  0.0481  0.0057 122 2 121 15
40-5 3 122 0.7185  0.0191  0.0002 0.1283  0.0120 0.0488  0.0044 122 2 123 11
40-6 1 65 1.0193  0.0186  0.0004 0.1256  0.0215  0.0490  0.0083 119 2 120 21
40-7 4 205 0.8345  0.0186 0.0001 0.1317 0.0055 0.0514  0.0021 119 1 126 5
40-8 1 62 1.0448  0.0186 0.0004 0.1523 0.0243 0.0593 0.0101 119 3 144 23
40-9 1 67 0.7326  0.0184  0.0004 0.1300 0.0212  0.0513  0.0080 117 2 124 20
41-10 1 43 0.7841  0.0194  0.0006  0.1350  0.0204 0.0505 0.0077 124 4 129 19
40-12 2 106 0.9301  0.0183 0.0003 0.1361 0.0178 0.0540  0.0065 117 2 130 17
40-13 3 121 0.6924  0.0186 0.0002 0.1458 0.0103  0.0568  0.0040 119 1 138 10
40-14 2 102 0.8528  0.0185 0.0003 0.1376  0.0139  0.0538  0.0054 118 2 131 13
40-15 2 73 0.7785  0.0186 0.0004 0.1138 0.0120 0.0445 0.0049 118 2 109 12
40-17 3 135 0.9772 0.0182  0.0002 0.1251 0.0108  0.0498  0.0043 116 1 120 10
40-18 3 144 0.8381  0.0185 0.0001 0.1428 0.0085 0.0558 -~ 0.0033 118 1 136 8
40-19 2 82 0.9563  0.0180 0.0003  0.1291  0.0162  0.0519 | 0.0066 115 2 123 16
40-20 1 43 0.9537  0.0192  0.0005 0.1508 0.0204  0.0568  0.0094 123 3 143 19
40-21 2 109 0.6821  0.0189  0.0002 0.1534 0.0107 '0.0590  0.0041 120 1 145 10
40-22 3 166 0.6504  0.0182 0.0002 0.1198 0.0100. 10.0478  0.0038 116 1 115 10
40-23 6 276 1.1390  0.0182  0.0001  0.1438- 0.0060 0.0572  0.0024 116 1 136 6
40-24 4 194 1.0366  0.0183 0.0002 0.1248 0.0093 0.0496 0.0035 117 1 119 9
40-25 2 77 0.9714  0.0183 0.0004 0.1185 0.0219 0.0471  0.0084 117 2 114 21
BXG-41

41-1 2 67 0.5477  0.0194  0.0003 - 0.1510 0.0256  0.0565 0.0088 124 2 143 24
41-2 4 157 0.5691  0.0190 0.0002 . 0.1417 0.0095 0.0541  0.0036 121 1 135 9
41-3 4 157 0.9098  0.0191 ' 0.0001" 0.1480 0.0080 0.0561  0.0029 122 1 140 8
41-4 6 236 0.7288  0.0191 1 0.0002 0.1538 0.0061  0.0584 0.0023 122 1 145 6
41-5 2 78 0.6840  0.0194 0.0003 0.1502 0.0170  0.0561  0.0059 124 2 142 16
41-6 3 114 0.5046  0.0193 0.0002 0.1497 0.0114 0.0563  0.0043 123 1 142 11
41-7 3 114 0.6764 - 0.0191  0.0002 0.1411 0.0099  0.0536  0.0037 122 1 134 9
41-8 2 72 0.5139 0.0194 0.0003 0.1442 0.0151 0.0539  0.0057 124 2 137 14
41-9 2 73 0.5220° 0.0194 0.0003 0.1463 0.0182 0.0546  0.0066 124 2 139 17
41-10 2 111 0.6075  0.0190  0.0002 0.1391 0.0110  0.0531  0.0042 121 1 132 10
41-11 2 74 0.5159  0.0187  0.0003  0.1504 0.0164 0.0582  0.0065 120 2 142 16
41-12 3 147 0.7623  0.0189  0.0002 0.1582 0.0085  0.0607 0.0032 121 1 149 8
41-14 2 101 0.4501  0.0188 0.0003 0.1356 0.0151 0.0524  0.0058 120 2 129 14
41-15 1 62 0.6275  0.0193 0.0004 0.1508 0.0187 0.0567 0.0071 123 3 143 18
41-16 2 84 0.6167  0.0193  0.0003  0.1390 0.0158  0.0523  0.0059 123 2 132 15
41-17 2 73 0.5464  0.0189 0.0003 0.1536  0.0213 0.0588  0.0084 121 2 145 20
41-18 2 94 0.5895  0.0186 0.0005 0.1421 0.0323 0.0554 0.0076 119 3 135 31
41-19 2 95 0.6207  0.0191  0.0002 0.1387 0.0109 0.0528  0.0042 122 1 132 10
41-20 3 157 0.5433  0.0192  0.0002 0.1526  0.0102  0.0576  0.0038 123 1 144 10
41-21 2 74 0.6586  0.0191 0.0003 0.1438 0.0145 0.0547  0.0056 122 2 136 14
41-22 2 90 0.7442  0.0180 0.0003 0.1214 0.0178 0.0489  0.0074 115 2 116 17
41-23 1 57 0.5955  0.0179  0.0004 0.1498  0.0210  0.0607  0.0090 114 3 142 20
41-24 1 73 0.7077  0.0180  0.0003  0.1262  0.0201  0.0509  0.0085 115 2 121 19
41-25 2 83 0.9030  0.0183 0.0003 0.1536  0.0211  0.0610  0.0085 117 2 145 20
41-26 2 72 0.6330  0.0186 0.0004 0.1512 0.0200 00589 0.0081 119 2 143 19
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Fig. 5 TAS diagram for the major elements(a, base map after Middle; 1984) and SiO,-K,O for the intrusive rocks

(b, base map after Peccerillo et al.

, 1976) in the Baoxinggou deposit

1—Olivine-gabbro; 2a—Alkali gabbro; 2b—Sub-alkaline gabbro; 3—Gabbro diorite; 4—Gabbro diorite; 5—Granodiorite; 6—Granite; 7—Quart-
zolite; 8—Monzogabbro; 9—Monzodiorite; 10—Monzonite; 11—Quartz monzonite; 12—Syenite; 13—Foid gabbro; 14—Foid monzodiorite;

15—Foid monzosyenite; 16—Foid syenite; 17—Foid plutonic rock
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Table 3 The composition of trace elements w B 10 ¢ for the intrusive rocks in the Baoxinggou deposit after Li et al. 2012
Au Ag As Ba Co Cu Ga Hf Hg Mo Nb Ni Pb Rb
BXG-2 918 190 5107.1 . 58.5 9.87 2.7 13.87 4.73 151 1.61 4.5 28.42 9.18 158.2
BXG-4 6.3 24 16.64 - 3949 10.76 5.54 20.7 5.76 10.5 0.51 7.51 12.86  11.58 80.6
BXG-17 2.44 76 5.99 . 1200.1 24.4 67.9 20.89 3.84 4.5 0.41 5.1 32 12.11 60.2
BXG-20 2.48 124 65.01, 1049.8 27.71 51 22.08 2.38 20.5 0.46 6.3 29.36  10.78 50.7
BXG-24 2.32 447 17.65 535.2 27.23 253.8 20.56 5.5 12.5 1.2 5.98 41.69 15.76 55.4
BXG-29 1.48 278 6.2 283 0.56 2.54 20.02 5.15 18.5 0.17 10.34 2.41 13.84 234.5
Sh Sr Ta Th U w Zr Ce Dy Er Eu Gd Ho La
BXG-2 94.05 181 0.4 5.24 0.62 1.67 134.19 46.07 1.84 0.95 0.64 2.43 0.33 26.64
BXG-4 2.65 519 0.6 6.58 0.97 0.94 174.93 59.52 2.08 0.87 1.21 3.37 0.34 31.92
BXG-17 1.72 1001 0.43 5.12 1.02 0.52 92.93  55.87 3.22 1.62 1.57 4.42 0.58 26.39
BXG-20  23.02 1037 0.44 3.62 0.95 0.63 93.87 51.1 3.04 1.37 1.59 4.28 0.51 23.29
BXG-24 7.68 780 0.48 5.86 1.29 1.09 137.13 49.84 2.88 1.42 1.29 3.75 0.52 25.16
BXG-29 3.39 109 1.33 14.33 2.04 0.44 86. 1 29.41 0.46 0.16 0.52 1 0.06 17.05
- . . La La Gd .
Lu Nd Pr Sm Tb I'm Y Yb SREE Yb Sm Yb oEu oCe
BXG-2 0.12 18.67 5.01 2.98 0.35 0.13 8.36 0.77 115.28 24.95 5.77 2.62 0.72 0.91
BXG-4 0.1 26.74 6.8 4.43 0.43 0.12 8.66 0.69 147.28 33.43 4.65 4.07 0.95 0.94
BXG-17 0.22 28.3 6.76 5.24 0.59 0.24 14.99 1.39  151.41 13.63 3.25 2.63 1 1
BXG-20 0.17 27.71 6.4 5.2 0.57 0.19 12.97 1.12  139.51 14.9 2.89 3.15 1.03 1.01
BXG-24 0.19 24.55 6.06 4.53 0.54 0.21 12.91 1.22  135.07 14.77 3.59 2.54 0.96 0.96
BXG-29 0.02 9.77 3.07 1.77 0.12 0.02 1.81 0.13 65.37 94.81 6.24 6.44 1.18 0.92
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2014
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2.77%o 120 Ma -
3 -
2014
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