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Fig.1 Geological map of southern Jilin Province (modified after reference @~@, [3], [4])

1-Cenozoic volcanic rocks; 2—Neoproterozoic-Mesozoic; 3—Mesoproterozoic Laoling Group; 4-Paleoproterozoic Guanghua Group;
5—Neoarchean greenstone belts (Banshigou Group); 6-Mesoarchean Yangjiadian Formation; 7-Neoarchean monzogranite; 8—Middle
Archean tonalitic gneiss; 9—Early Jurassic granite; 10—Early Cretaceous granite; 11-Late Triassic granite; 12—Paleoproterozoic gabbro
vein; 13—Neoarchean gabbro vein; 14—Chentaigou-Yishui paleocontinent in North China palaeocontinent (Liao-Ji paleocontinent);
15-Jiao-Liao rift valley in North China palacocontinent (Liao-Ji rift valley); 16—Geological boundary; 17-Unconformity; 18—Fault;
19—Ductile shear zone; 20—Location of Fig.1-b; 21-Location of Fig.2; 22—Location and name of iron mine; 23—Geographic name
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Fig.2 Geological sketch map of the Wudaoyangcha Fe
deposit (after @)
1-Quaternary; 2—Neoproterozoic Diaoyutai Formation;
3—Neoarchean supracrustal rock; 4—Mesoarchean monzogranite;
5—Neoarchean tonalitic gneiss; 6—Wudaoyangcha layered intrusions;
7—Vanadicg titanomagnetite ore; 8—Sedimentary-metamorphic iron
deposit; 9—Location of concealed anticline; 10—Location and serial
number of geological section; 11-Boundary of concealed rock mass;
12—Sampling locality of WCD-1
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iron ore; 5—Vanadic titanomagnetite ore
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Fig.4 Photographs of Wudaoyangcha taxitic plagioclase amphibolite
A-Intrusive relation between Wudaoyangcha layered intrusions and Mesoarchean tonalitic gneiss near sample WCD1; B-Banded
structures in the layered intrusions; C—Mottled structures in the layered intrusions; D—Microphotograph of sample—W5 collected
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Fig.8 Photopgrphs and microphotograph of vanadic titanomagnetite ore
A-Photograph of ore core, massive structure; B—Photograph of ore core, banded structure; C—Microphotograph of sample—5B—4
collected from ZK 1601, plainlight, xenomorphic granular texture, exsolution texture, eutectic texture; D—Microphotograph of
sample—5B-2 collected from ZK 1601, plainlight, xenomorphic granular texture, replacement texture; E-Microphotograph of
sample—5B—5 collected from ZK 1601, plainlight, xenomorphic granular texture, replacement texture; F-Microphotograph of
sample—5B-5 collected from ZK 1601, plainlight, xenomorphic granular texture, exsolution texture, eutectic texture
(Mt—Magnetite; I1-IImenite; Py—Pyrite; Pyr—Pyrrhotite; Cp—Chalcopyrite)
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R2 REFETREKRY KK AR BTFRHI DTSR (%)
Table 2 Electron microprobe analyses of magnetite and ilmenite from the Wudaoyangcha vanadic
titanomagnetite deposit (%)
¥ RS CHE) Si0 NaO  CrOs Ky0 MgO  ALO;  MnO  CaO  FeO  TiO,  NiO Pl

W2(13) 0.023  0.009 0017 0.001 0.015 0.128 0.014 0 92.498 0.077 92.784

W5(13) 0.036 0.013 0.032 0.003 0011 0071 0.015 0.001 92485 0.035 92.701

Wwo(14) 0.030  0.018 0.038 0.001 0.010 0.125 0.012 0 92,722 0.092 93.052

REPER W23(12) 0.019 0.010 0.039 0.001 0.059 0372 0.026 0 91.817 0.077 92.422
W3I(11) 0.032 0.020 0.045 0.002 0.052 0309 0.019 0 92.293  0.049 92.820

W37(13) 0.025 0.011 0.026 0.007 0.024 0.121 0.025 0 92275  0.088 92.604

Ww41(9) 0.032 0.002 0.037 0.002 0.017 0206 0.014 0 92.483  0.052 92.845

w42(17) 0.030 0.015 0.038 0.003 0.020 0.185 0.016 0 92.648 0.108 93.065

W5(9) 0.054 0.018 0.025 0.005 0.035 0008 1300 0.002 47.878 49.862 0 99.186

- W9(9) 0.029 0.013 0.023 0.004 0.046 0.005 1.519 0.004 48936 49.159 0.003 99.741
W23(6) 0.035 0.010 0.023 0.008 0418 0.023 1.043 0 49919 48.621 0.004  100.103

W3I(7) 0.129 0.006 0.032 0.004 0.133 0.040 0.806 0.068 50.666 47.987 0.011 99.882
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Fig.9 TiO,—ALO;,—(MgO+MnO) magnetite genetic
classification diagram (after Reference[ 28 ])
I —Accessory mineral type; Il -Magma liquation titanomagnetite

MgO+MnO

type; Il —Volcanic type (porphyrite type); IV -Hydrothermal type;
V —Skarn type; VI-Metamorphosed sedimentary type
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Fig.10 Th—U concentrations of zircons
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Table 3 Trace Element compositions of zircons from Wudaoyangcha taxitic

R3 AEFEHBRBRARNSEERHMEBTZRAMN(107)

plagioclase amphibolite rock mass (10°)

JaN P Ti Y Nb La Ce Pr Nd  Sm Eu Gd Tb Dy
WCD-1-01 840 491 107 007 059 359 034 285 1.12 066 221 0.63 7.45
WCD-1-02 114 914 455 056 093 127 132 120 742 1.68 14.3 3.17 28.7
WCD-1-03 124 626 813 127 657 323 409 325 106 6.26 173 3.43 36.9
WCD-1-04 645 146 932 0.7 032 279 022 169 067 065 2.13 0.50 5.78
WCD-1-05 941 331 81.9 008 <003 1.18 <0.02 027 0.14 032 0.87 0.34 5.05
WCD-1-06 624 109 1440 025 1202 720 102 929 233 6.01 477 8.34 77.9
WCD-1-07  67.1 688 150 0.10 040 518 0.64 673 253 066 4.20 0.74 7.91
WCD-1-08 895 157 338 028 176 194 213 150 434 1.92 5.45 122 14.2
WCD-1-09 771 2.67 1798 292 394 233 1.56 9.05 732 0.73 30.7 11.5 143
WCD-1-10 296 261 232 0.0 066 628 0.79 732 424 1.77 6.76 1.38 122
WCD-1-11 107 392 191 0.1 0.8 3.8 028 234 1.5 0.99 3.4 0.91 10.7
WCD-1-12 108 828 231 0.12 049 657 062 561 199 1.00 3.92 1.05 12.6
WCD-1-13 682 252 864 1.19 328 343 398 317 138 9.08 242 5.04 492
WCD-1-14 475 251 442 044 029 471 032 293 108 045 3.83 1.55 24.0
WCD-1-15 385 400 878 047 515 275 349 314 185 3.80 41.4 8.7 76.2
WCD-1-17 833 898 1079 1.04 135 926 11.8 903 321 119 472 7.9 64.1
WCD-1-18 642 110.8 3382 047 268 156 219 166 724 13.1 116 23.6 210
WCD-1-19 781 192 580 049 296 254 303 250 129 352 21.4 443 36.2
WCD-1-20 489 161 515 008 044 729 061 537 170 096 5.62 1.96 28.1
WCD-1-21 752 884 1668 120 323 145 182 126 441 107 69.9 12.6 106
WCD-1-23 881 931 239 0.0 173 103 111 673 221 7.60 4.65 1.17 14.3
WCD-1-24 294 075 175 006 <0.03 099 <0.02 <020 0.16 0.13 1.33 0.55 9.48
WCD-1-25 742 378 965 205 549 407 538 419 184 653 305 5.65 48.7
WCD-1-26  76.8 575 168 0.4 0.2 218 0.14 127 068 0.64 2.86 0.69 9.03
WCD-1-27 535 862 414 019 257 153 197 205 123 208 26.5 438 35,7
WCD-1-28 633 295 980 0.0 <003 1.2 002 019 037 020 1.53 0.58 7.41
WCD-1-29 409 180 333  0.12 026 293 021 277 413 135 10.6 248 24.7
WCD-1-30 91.0 361 2049 046 183 954 135 113 465 197 92.7 13.7 109

s Ho Er  Tm Yb  Lu Hf  Ta YREE LREE HREE LREE/HREE Lan/Ybx  JEu
WCD-1-01 327 185 4.88 622 156 4715 003 124 915 115 0.08 0.01 1.25
WCD-1-02  10.1  43.1 954 106 23.1 5142 011 274 360 238 0.15 0.01 0.49
WCD-1-03 158 704 13.8 150 323 3993 0.16 432 923 339 0.27 0.03 1.41
WCD-1-04 243 141 397 560 152 4070 0.04 106 634 100 0.06 0.00 1.52
WCD-1-05 258 159 483 669 17.0 4995 002 115 196 113 0.02 0.00 2.12
WCD-1-06 257 962 192 1824 395 4564 0.04 713 216 497 0.44 0.05 0.54
WCD-1-07 345 177 452 555 138 4219 003 124 161 108 0.15 0.01 0.61
WCD-1-08 563 232 423 430 938 3648 0.08 151 445 106 0.42 0.03 121
WCD-1-09 567 264 572 556 103 1155 1.58 1268 459 1222 0.04 0.01 0.13
WCD-1-10 494 23.1 481 60.7 156 4641 003 151 211 129 0.16 0.01 1.01
WCD-1-11 454 212 477 529 127 4735 004 120 9.7 111 0.08 0.00 1.28
WCD-1-12 564 283 6.87 805 191 5382 004 174 163 158 0.10 0.00 1.07
WCD-1-13 160 585 104 104 255 6103 1.03 380 962 293 0.33 0.02 1.50
WCD-1-14 12,1 701 184 226 599 5710 037 426 978 416 0.02 0.00 0.60
WCD-1-15 233 825 152 166 413 6671 036 544 §9.7 455 0.20 0.02 0.41
WCD-1-17 203 782 155 159 347 4520 0.08 679 252 427 0.59 0.06 0.93
WCD-1-18 723 308 553 493 104 6615 0.07 1838 456 1382 0.33 0.04 0.44
WCD-1-19  12.1 490 979 103 244 4729 0.06 333 727 26l 0.28 0.02 0.64
WCD-1-20 140 821 223 283 767 5508 0.02 531 164 514 0.03 0.00 0.86
WCD-1-21 333 132 234 228 480 3312 0.09 1029 376 653 0.58 0.10 0.59
WCD-1-23  6.06 292 741 878 202 5834 0.03 201 297 171 0.17 0.01 7.07
WCD-1-24 500 296 850 107 286 6003 0.02 192 153 190 0.01 0.00 061
WCD-1-25 167 650 125 131 289 8863 693 457 118 338 0.35 0.03 0.84
WCD-1-26 3.9 23.1 617 760 186 4878 002 145 503 140 0.04 0.00 1.20
WCD-1-27 1069 439 101 127 331 6867 0.58 347 557 292 0.19 0.01 0.34
WCD-1-28  3.11 161 4.07 487 122 5085 0.03 956 193 936 0.02 0.00 0.69
WCD-1-29 914 435 101 112 266 6988 0.05 250 116 238 0.05 0.00 0.59
WCD-1-30 349 128 212 178 334 3490 007 916 306 610 0.50 0.07 0.90

T« A PGAE A M BT 2R R T 83y 2 5K 5 S 35 LA-TCP-MS B s s - M/
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Fig.11 Chondrite REE patterns of zircons from
Wudaoyangcha taxitic plagioclase amphibolite rock mass
(normalized values after References [17], data of zircons from
Xianshuiquan rock mass after [38])
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Geological characteristics and zircon U-Pb age of the
Wudaoyangcha Neoarchaean vanadic titanomagnetite deposit
in Baishan, Jilin Province

SHAO Jian-bo', LI Jing—guang’, WANG Hong-tao', CHEN Dian—yi', REN Qiang'

(1. Information Center of Geology and Mineral Resources of Jilin Province, Changchun 130061, Jilin, China;
2. Institute of Geologic and Mineral Resources Exploration and Design of Jilin Province, Changchun 130012, Jilin, China)

Abstract: Located in Baishan City of southern Jilin Province, the Wudaoyangcha vanadic titanomagnetite deposit is a large—size
magma type iron deposit lying in amphibolite layered intrusions in Archaean strata, founded for the first time in the world. The
discovery of the deposit has important implications for mineral resource exploration in areas with similar geological conditions. The
deposit is located in northern Banshigou greenstone belt on the southern margin of Longgang paleo—continental nucleus of the Liao—
Ji paleocontinent. No. I, I and VI orebodies lie in Wudaoyangcha amphibolite layered intrusions, and vanadic titanomagnetite
mineralization is closely related to the layered intrusions. The protolith of the layered intrusions belongs to orthometamorphite, and
its tectonic environment belongs to the island arc basalts in the convergent margin of the plate. Orebodies are mainly in layered
form. Ore textures include mainly crystallization texture, solid solution separation texture and sideronitic texture. Ore structures are
dominated by massive structure, disseminated structure, spongy—meteoritic structure and layered structure. Magnetite— ilmenite—
pyrite makes up most metallic mineral association of the ore. The magnetite and ilmenite of the vanadic titanomagnetite ore was
investigated by means of EPMA. The magnetite is genetically magmatic liquation titanomagnetite. The chemical composition of the
ilmenite is generally consistent with the theoretical constituents of ilmenite. The authors carried out U-Pb dating and micro—scale in
situ trace elements and REE research on zircons separated from the Wudaoyangcha amphibolite layered intrusions. The
characteristics of trace elements and REE show that these zircons are magmatic zircons. Zircon LA-ICP-MS U-Pb dating yielded a
discordant age, with the discordant upper intercept age for 28 spots of sample WCDI1 being (2 526+35) Ma. This age represents the
crystallization age of layered intrusions.

Key words: vanadic titanomagnetite deposit; geological features of the ore deposit; zircon LA-ICP-MS U-Pb age; Neoarchaean;

Wudaoyangcha; Jilin Province
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