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Abstract

This study employs the Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS)
technique to conduct zircon U-Pb geochronological research on the biotite granulite intercalated
within the iron ore body of the Lijiacaobo Iron Deposit in Laixi City, Shandong Province. The analysis
results indicate that the zircon core ages exhibit a continuous probability density distribution rang-
ing from 2346 to 2925 Ma, with a peak age of 2679 Ma, which highly coincides with the Neoarchean
TTG magmatic activity period, revealing that the initial ore source formed in a volcanic-sedimen-
tary environment under a plate collision setting. The zircon rim metamorphic overgrowth domains
record a metamorphic age of ~1853 Ma, showing significant coupling with the Paleoproterozoic oro-
genic event (1.95~1.80 Ga) of the North China Craton, indicating the secondary enrichment of iron
ore by metamorphic hydrothermal processes. Based on comprehensive regional geological evolu-
tion and existing metallogenic data, it is revealed that the mineralization process of the LijiaCaobo
iron deposit exhibits multi-stage evolution characteristics: the initial deposition of the source bed
occurred in the early Neoarchean (~2750 Ma), the ore body was formed through metamorphic en-
richment during the middle Neoarchean, and finally, it underwent regional metamorphism-hydro-
thermal alteration around ~1.85 Ga in the Paleoproterozoic, which further activated and enriched
the iron content. This discovery not only refines the metallogenic chronology of the iron deposits in
the Jiaobei Terrane, but also provides crucial chronological constraints for the study of the tectonic-
metallogenic evolution of the North China Craton during the Early Precambrian.
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Figure 1. Geological map of the Lijiacaobo Mining area
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Figure 2. Cathodoluminescence (CL) images of zircon grains from biotite granulite in the Li-
jiacaobo Mining area with testing point locations
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Table 1. Zircon U-Pb isotope analysis data from the Lijiacaobo iron deposit metabasalt samples

= 1. FREPUT B TREFRIEA U-Pb BILES TR

Th U o 207PY 207Pb/ | 206Pb/ | 207Pb/ | 207Pb/ 206 Pb/
206 Pb ° 235U 7 238U 9 206Pb % 235U '° 235U

—_

lo

an

(ppm)
01 155 752 021 0.1488 0.0094 7.9207 0.6452 0.4013 0.0277 2346 91 2205 76 2167 128
02 496 643 077 0.1534 0.0108 82416 0.7525 03940 0.0296 2365 132 2225 83 2127 134
03 90 1063 0.08 0.1553 0.0100 83428 1.0220 0.4214 0.0506 2367 119 2250 118 2234 225
04 20 245 008 0.1143 00132 50161 0.6365 03140 0.0189 1615 273 1742 118 1752 94
05 333 519 064 02192 00139 164191 12366 05548 0.0336 2926 104 2863 82 2826 139
06 357 485 0.74 02049 0.0123 14.8683 1.0363 05414 0.0248 2820 103 2797 61 2779 104
07 27 298 0.09 0.1267 00153 57014 0.7648 03357 0.0234 1956 223 1898 110 1857 114
08 25 223 0.1 0.1144 00155 6.0906 10630 03578 00236 1668 298 1886 138 1959 113
09 11 163 0.07 0.1257 0.0201 59098 09049 03478 0.0269 1760 373 1897 148 1948 146
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10 29 269 011 0.1223 0.0142 55566 0.7129 0.3315 0.0249 1887 226 1844 124 1835 121
11 20 357 0.06 0.1189 0.0127 53597 0.4993 0.3368 0.0286 1876 207 1858 75 1853 136
1223 283 0.08 0.1228 0.0126 5.7475 0.6188 0.3317 0.0172 1833 207 1883 95 1839 84

13 125 423 030 0.1663 0.0130 11.3093 1.0220 0.4929 0.0314 2506 125 2537 87 2566 133
14 348 467 0.74 0.1799 0.0116 14.0619 1.4365 0.5423 0.0368 2627 101 2717 89 2770 153
15 301 480 0.63 0.1871 0.0122 13.0790 1.0120 0.5042 0.0297 2665 108 2667 79 2616 123
16 23 486  0.05 0.1035 0.0083 4.6517 0.4239 0.3229 0.0131 1618 155 1720 80 1800 63

17 277 328 084 02123 0.0130 16.5232 1.1740 0.5653 0.0284 2880 97 2879 67 2875 117
18 21 337 0.06 0.1216 0.0152 5.0787 0.6619 03129 0.0161 1916 191 1800 112 1749 78

19 197 425 046 0.1851 0.0124 13.1375 1.0316 0.5242 0.0198 2665 110 2684 77 2710 84

20 17 163 0.10 0.1029 0.0172 4.5817 0.7345 03312 0.0122 1414 299 1691 118 1841 60

21 26 271 010 0.1130 0.0101 4.7707 0.4684 0.3246 0.0186 1722 183 1752 90 1804 91

22 263 393 0.67 0.1865 0.0143 12.4483 1.2198 0.4929 0.0316 2634 136 2584 95 2595 148
23 21 278 0.08 0.1158 0.0137 5.2311 0.6902 0.3411 0.0223 1731 262 1769 125 1881 107
24 396 795 050 0.1852 0.0083 12.8745 1.1168 0.5303 0.0447 2673 78 2643 87 2708 186
25 16 236  0.07 0.1006 0.0125 4.7361 0.6678 0.3399 0.0246 1390 254 1680 126 1872 119
26 23 226 0.10 0.1090 0.0192 53852 1.1933 0.3552 0.0330 1785 291 1609 231 1969 164
27 23 499  0.05 0.1178 0.0086 5.1417 0.5078 0.3315 0.0292 1846 134 1810 97 1825 142
28 99 544 0.18 0.1674 0.0166 10.8972 1.2508 0.4870 0.0457 2443 173 2437 115 2520 192
29 28 285 0.10 0.1245 0.0140 5.6768 0.7804 0.3385 0.0278 1913 217 1842 119 1862 132
30 29 281 0.10 0.1231 0.0120 5.7497 0.6292 0.3578 0.0300 1963 182 1921 100 1953 138
31 43 99 044 0.1343 0.0248 6.7155 1.1943 03830 0.0285 2159 284 1839 258 2074 129
32 30 250 0.12 0.1110 0.0189 5.1452 0.8553 0.3425 0.0240 1671 321 1795 167 1922 130
33 331 505 0.66 0.1918 0.0189 13.4694 1.6840 0.5103 0.0592 2711 152 2672 126 2729 314
34 46 676 0.07 0.1270 0.0103 6.0150 0.6302 0.3454 0.0307 1994 164 1927 90 1892 143
35 418 627 0.67 02070 0.0152 16.0100 1.7407 0.5483 0.0478 2820 130 2820 105 2786 191
36 480 690 0.69 0.1828 0.0121 13.3088 1.2178 0.5304 0.0361 2623 112 2676 94 2720 151
37 150 367 041 0.1999 0.0166 14.1889 13665 0.5253 0.0407 2761 160 2746 109 2692 172
38 15 212 0.07 0.1183 0.0182 59166 1.0088 0.3491 0.0262 1710 285 1841 159 1915 127
39 23 294 0.08 0.1114 0.0141 5.5646 0.7273 0.3573 0.0247 1626 283 1842 135 1956 117
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Figure 3. Concordia diagram of zircon U-Pb ages from biotite granulite in the Lijiacaobo iron deposit
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Figure 4. Metallogenic model diagram of Lijiacaobo iron ore
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