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Fig.1 Geological map of in the Middle—Lower Yangtze River Valley metallogenic belt, showing the distribution of ore
deposits P; TLF—Tanlu Fault; XGF—Xiangfan and Guangji Fault; Y CF—Changzhou and Yangxing Fault
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Fig.2 Geological map of southeastern Hubei Province, showing main types of mineral deposits®"
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Fig.3 Geological map of the Chengchao Fe deposit®* >

a—Simplified geological map of the Chengchao iron deposit and location of ore body; b—Geological section along

W19 exploration line in the Chengchao iron deposit
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Fig.4 Geological characteristics of ore bodies in the Chengchao iron deposit

a, b— Transitional contact relationship between granite and ore body;c— Sharp contact relationship between granite and ore body;
d, e—Skarnized granite breccia in ore body; f—Low—skarnization quartz monzonite porphyry breccias in ore body; g— Sharp contact relationship
between ore body and altered rocks; h— Transitional contact relationship between ore body and skarn; i—Sharp contact relationship between ore

and skarn;j—Ore breccias in anhydrite ore body; k—Elongated pyrites; 1-Ore body destroyed by tectonic activity and cemented by calcites
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Fig.5 The relationship between garnets, epidotes and magnetites in the Chengchao iron deposit

a—Magnetites replacing garnets (under reflective light); b—Epidotes associated with magnetite (under transmitted light); Mt—Magnetite; Ep—Epidote
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Table 1 Rare earth elements results of the granites, quartz monzonite prophyry, marbles, garnets, epidote
and ores from the Chengchao Fe deposit

P CC168 CC174 CcC192 CC198 CC272 CC2064 CC277 CC268 CC305 CC1180
GRTE ey el oA RS KB
La 723 248 12.1 8.1 6.5 8.29 25 6.81 24.6 399
Ce 262 154 42 33.1 29.6 42 15.6 382 40.1 78.8
Pr 498 4.28 8.36 6.84 6.69 9.34 3.94 8.97 4.68 8.64
Nd 299 30.6 455 383 36.8 524 263 52 17.7 30.4
Sm 7.36 8.47 8.52 8.85 8.69 11.6 7.38 12.5 292 5.14
Eu 272 2.95 3.84 3.02 3.1 4.57 2.61 4.58 1.91 1.12
Gd 5.58 6.14 642 6.89 7.11 9.15 578 10 2.51 4.14
Tb 0.99 1.14 1.03 1.17 1.35 1.63 0.96 1.74 0.43 0.72
Dy 522 6.15 4.85 6.5 7.15 943 534 9.66 221 4.15
Ho 0.99 1.16 0.83 1.19 1.36 1.72 0.89 1.85 0.35 0.72
Er 2.92 3.38 236 3.51 3.89 525 2.33 5.63 0.87 25
Tm 0.46 0.5 0.33 0.55 0.61 0.83 0.37 0.89 0.11 0.4
Yb 3.01 3.19 2.12 3.62 397 5.24 2.15 5.96 0.48 2.54
Lu 0.44 0.5 0.3 0.56 0.61 0.77 0.31 0.86 0.08 0.42
Y 28.1 31.8 222 322 37.6 47.6 23.6 514 9.8 222
> REE 98 86.34 138.55 1222 117.43 162.22 76.46 159.65 98.95 179.59
LREE/HREE 4 29 6.6 4.09 351 3.77 322 3.36 13.06 10.52
(La/Yb)n 1.72 0.56 4.09 1.61 1.17 1.13 0.83 0.82 36.61 11.27
6 Eu 1.3 1.25 1.59 1.18 121 1.36 1.22 125 2.16 0.74
6 Ce 1.07 1.16 1.02 1.09 1.1 1.17 1.22 1.2 0.92 1.04
(La/Sm)y 0.63 0.19 0.92 0.59 0.48 0.46 022 0.35 5.44 5.01
(Gd/Ybn 1.53 1.59 251 1.57 1.48 1.44 222 1.39 431 1.35
La/Lu 1.75 0.53 44 1.54 1.14 1.16 0.86 0.85 32.55 10.21
Y/Ho 28.38 2741 26.75 27.06 27.65 27.67 26.52 27.78 28.00
PR CC197 CC200 CC1131 CCl16 CC171  YKI19-9 YKO00-11  YKI9-16 YKI9-25 WK4124
liRIES PR H PN ke RN RE) REHR
La 47 41.1 38.1 16.4 235 8.4 1.5 79 13 359
Ce 98.6 76.5 72.5 372 51.8 16.7 2.6 19.3 35 38
Pr 11 8.15 792 536 6.83 1.75 0.29 2.15 4.13 2.64
Nd 36.7 27.1 25.7 244 29.6 5.26 1.06 6.35 134 7.6
Sm 542 45 429 5.31 7.19 0.59 02 0.56 1.46 0.96
Eu 0.94 0.72 1.05 1.02 1.47 0.25 0.2 0.13 0.35 0.17
Gd 4.7 39 347 4.56 7.1 0.72 0.27 0.69 1.45 0.98
Tb 0.74 0.65 0.59 0.81 1.37 0.07 0.04 0.05 0.11 0.09
Dy 4.03 3.63 351 4.56 7.96 0.29 0.19 0.18 0.35 0.48
Ho 0.83 0.72 0.65 091 1.54 0.05 0.03 0.03 0.05 0.07
Er 2.55 222 236 2.66 443 0.13 0.07 0.1 0.16 0.3
Tm 0.42 0.37 0.37 0.42 0.65 0.02 0.01 0.01 0.02 0.04
Yb 3.01 2.44 23 293 395 0.09 0.06 0.09 0.12 0.33
Lu 0.44 043 042 041 0.55 0.01 0.01 0.01 0.02 0.06
Y 23.6 213 21.6 24.6 425
2 REE 216.38 172.43 163.23 106.95 147.94 3433 6.53 37.56 69.62 87.62
LREE/HREE 11.94 11.01 10.94 52 4.37 23.89 8.62 31.05 29.56 36.32
(La/Yb)n 11.2 12.08 11.88 4.01 427 66.21 18.88 62.27 77.71 78.03
6 Eu 0.57 0.52 0.83 0.63 0.63 1.17 2.63 0.64 0.74 0.54
6 Ce 1.06 1.02 1.02 0.97 1 1.07 0.97 1.15 1.17 0.96
(La/Sm)y 5.6 59 5.73 1.99 2.11 9.19 4.84 9.11 5.75 24.14
(Gd/Yb)n 1.29 1.32 1.25 1.29 1.49 6.55 392 627 10 2.46
La/Lu 11.37 10.36 9.79 4.25 4.55 81.84 20.09 60.48 87.08 66.34
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Fig.6 Metasomatism between magnetite ore body and granite
Kf— Potash feldspar; P1— Plagioclase; Di—Diopside; Mt—Magnetite; Q—Quartz
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The relationship between granitoids and mineralization of the Chengchao
large—size skarn iron deposit in southeastern Hubei ore concentration area

YAO Lei', LIU Jia—lin?, WANG Jian', MENG Wei—feng’, YUE Liang®
(1. Faculty of Sciences and Mineral Resources, China University of Geosciences, Beijing 100083, China; 2. Beijing Research Institute of Uranium

Geology, Beijing 100029, China; 3. Inner Mongolia Geological Engineering Co., Ltd., Hohhot 010010, Inner Mongolia, China;
4. College of Mining Engineering, Jiangsu Institute of Architectural Technology, Xuzhou 221116, Jiangsu, China)

Abstract: Located on the southern margin of Echeng batholith in the southeastern Hubei ore concentration area,
.the Chengchao iron deposit is the largest skarn iron deposit in the Middle = Lower Yangtze River Valley
metallogenic belt. The ore deposit occurs along the contact between granitoids and carbonates or between
granitoids and diorites. Ore bodies, granitoids and skarns have close contact relationships. REE analyses show that
the chondrite—normalized REE patterns of garnets, epidote and magnetite ores in the Chengchao iron deposit are
similar to each other and enriched in LREE (light REE) with Eu positive anomaly and without Ce anomaly,
implying that they were formed in an oxidation environment by magmatic fluids characterized by high
temperature and richness of Eu. The REE characteristics of granitoids, skarns and ores indicate their close genetic
relationships. Geological and REE geochemical features show that granitoids, skarns and ore bodies are closely
related to each other in time, space and genesis.
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