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Fig. 1 Geological sketch map of the study are
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Fig. 3 Mineral compositions and gabbro texture of enclaves
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Fig. 4 CL image of zircons in enclaves
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Table 1 Analytical data of zircon in enclaves
/10 0 A3 Hef A 4/ Ma I
R Th/U 2oty 207 P/ 206 P/ 207 Py 205 Ph/ v

Pb Th U 206 Pl 1o 251y lo 2351 1o 255y lo 2351 1o 0
1 131.0 597.8 508. 1 1.18 0.076 6 0.001 8 1.904 5 0.0435 0.1782 0.0024 1082.7 15.2 1057.0 13.1 97
2 29.7 416.4 689. 4 0.60 0.0517 0.0020 0.2452 0.0100 0.0338 0.0005 222.7 8.1 214. 4 3.4 96
3 5.9  75.2 160.7  0.47 0.0546 0.0052 0.2209 0.0185 0.0304 0.0009 202.7 15.4 192.8 5.5 95
4 32,7 587.0  906.2  0.65 0.0497 0.0019 0.1980 0.007 2 0.028 5 0.0004 183.4 6.1 181.2 2.8 98
5 18.7 386.0  469.6  0.82 0.0505 0.0022 0.2111 0.0089 0.0300 0.0005 194.5 7.4 190. 8 3.1 98
6 7.6 99.2 209.6  0.47 0.0560 0.0042 0.2237 0.0131 0.0299 0.0007 205.0 10.9 189.8 4.1 92
7 42.7 348.2 905. 2 0.38 0.0540 0.0018 0.3029 0.0103 0.0400 0.0007 268.7 8.0 252.5 4.1 93
§ 98.3 217.0  645.5 0.34 0.077 2 0.001 8 1.3426 0.047 7 0.1226 0.0029 864.4 20.7 745.5 16.6 85
9 10.9 212.8  281.7  0.76 0.0446 0.0021 0.1880 0.0087 0.0304 0.0005 174.9 7.4 193.0 3.2 90
10 62.6 270.1 1510.3 0.18 0.0509 0.0014 0.2648 0.0071 0.0371 0.0005 238.5 5.7 2350 2.8 98
11 10.7 216.5 270.25 0.80 0.0650 0.0053 0.2580 0.0192 0.0294 0.0008 233.1 15.5 187.1 5.2 78
12 12.1 200.4 334.9 0.60 0.0537 0.0031 0.2169 0.0128 0.0291 0.0006 199.3 10.7 184. 8 3.7 92
13 6.3 9.1 175.5  0.52 0.0545 0.0038 0.2173 0.0139 0.0292 0.0007 199.7 11.6 185.8 4.4 92
14 379.7 827.0 788.9 1.05 0.1254 0.0022 6.9151 0.1349 0.3947 0.0055 2100.6 17.3 2144.4 25.6 97
15 14.0 238.5 377.1 0.63 0.0512 0.0025 0.2094 0.0102 0.0294 0.0005 193.0 8.5 187. 1 2.9 96
16 9.7 175.7  278.9  0.63 0.0674 0.0042 0.2606 0.0159 0.0287 0.0007 235.2 12.8 182.4 4.5 74
17 27.3 491.2  702.1 0.70 0.0524 0.0018 0.2203 0.007 6 0.0303 0.0004 202.1 6.3 192.6 2.6 95
18 31.3 651.8  808.1 0.81 0.0599 0.0027 0.2408 0.0110 0.0290 0.0005 219.1 9.0 184. 1 2.9 82
19  26.0 247.9 496. 2 0.50 0.0681 0.0028 0.406 3 0.016 3 0.0424 0.0007 346.2 11.7  267.9 4.3 74
20 17.2 305.5 304. 8 1.00 0.058 0 0.0025 0.3328 0.0143 0.0409 0.0007 291.7 10.9 2585 4.5 87
21 9.5 174.1 197.2  0.88 0.0641 0.0036 0.3120 0.016 6 0.0353 0.0008  275. 12.8  223.8 4.9 79
22 41.4 267.5 1013.9 0.26 0.0618 0.0027 0.3032 0.0142 0.0348 0.0005 268.9 11.1 220.8 2.9 80
23 14.0 288.9 265.8 1.09 0.0674 0.0046 0.3359 0.0197 0.0367 0.0007 294.0 14.9 232.6 4.1 76
24 23.7 338.3 492. 5 0.69 0.0500 0.0062 0.2616 0.0307 0.0369 0.0005 235.9 24.7 233.4 3.4 98
25 56.1 282.9 1341.1 0.21 0.0383 0.0100 0.1990 0.0485 0.036 0 0.0005 184.2 41.1 227.7 3.2 78
26 5.8 75.9 141.6  0.54 0.0293 0.0123 0.1569 0.0585 0.0306 0.0011 148.0 51.4 194.2 6.9 72
27 16.5 214.5 349.3  0.61 0.0352 0.0121 0.1818 0.0577 0.0357 0.0005 169.6 49.6 226.2 3.3 71
28 18.2 346.1 356.3  0.97 0.0385 0.0108 0.1995 0.0523 0.0361 0.0006 184.7 44.3  228.5 3.8 78
29  20.5 343.7 443. 1 0.78 0.0433 0.0098 0.2054 0.0437 0.0334 0.0005 189.7 36.8 212.1 3.1 88
30 48.0 416.8 1046.6 0.40 0.0407 0.007 2 0.2256 0.037 8 0.0389 0.0005 206.6 31.3 245.9 3.1 82
31 36.4  320.4 757.7 0.42 0.044 2 0.006 1 0.2432 0.0318 0.0388 0.0006 221.0 26.0 245.3 3.5 89
32 24.7 235.4 558. 3 0.42 0.048 2 0.003 3 0.2453 0.016 3 0.0361 0.0006 222.7 13.3 228.7 3.6 97

e 1~18 AHEAh PTK4B2,19~32 A i PTK4B3,

(6Eu My 0.11~0.34, F31{H 0.23); %8 2 HEH
SREE 24 (1 036.6~1 476.5) X 10~%, & {H K
1316.8X10"%; LREE/HREE J 0.01~0.07,F
HIH 0.04, BREM L &4 Ce BRIERFH (0Ce
1.57~16. 69, -2l 6.85), Eu & 7 53 (0Eu Ky
0. 04~0. 13, F-3(H 0. 08) ;45 3 2 12 454 SREE

S (451.6 ~1 255.5) X 1078, Sy {H Ny 973.7 X
10°%; LREE/HREE 3} 0. 02~1. 43, F-#{ 0. 21,
W EH & 5 Ce B IEF 4 (0Ce N 0.95 ~
53.67, REZEAEFTE 0.95~3.49, FH{H 6.95),
Eu 27 %% (6Eu 25 0.03~0. 24, F-3¥{H 0.08),
AR A7 BRRE BSUET B AL AR £ 70 28 o A X ] (I
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Table 2 Data of major elements and trace elements of zircon in enclaves

HRHE s 55 3 AL A1 ER o e A T Ce

5t
SH AU, Eu i 358,

R/ %

JF R LR/ /o ace
S0z 0, Ti la Ce Pr Nd Sm Eu« G Tb Dy Ho E Tm Yb Lu Y SREE LREE HREE HR YBN
1 38.4566.15 15.6 6.9 62.6 2.7 155 9.1 0.8 37.4 12.2 148.4 56.7 257.5 53.5 494.4 97.6 1650.9 1255.5 97.6 1157.9 0.08 0.0l 0.11 3.38
2 37.47 66.15 10.3 8.5 35.9 3.4 20.4 12.8 0.6 52.6 16.6 187.3 64.2 264.9 51.4 437.8 82.2 1804.4 1238.5 81.6 1157.0 0.07 0.01 0.06 1.57
3 36.53 66.15 18.6 38.7 819 5.3 155 3.6 0.3 15.6 52 60.9 23.4 101.8 20.6 186.4 36.8 672.9 595.9 145.3 450.6 0.32 0.14 0.09 1.19
4 36.96 66.15 7.9 48.0 147.8 17.2 87.7 20.4 0.7 80.7 23.8 267.0 99.4 412.1 80.0 661.5 121.82782.6 2077.1 330.7 1746.4 0.19 0.05 0.04 1.21
5 38.92 66.15 16.3 23.7 72.0 8.2 46.6 22.7 1.1 74.6 21.2 225.5 76.4 303.0 55.9 460.2 84.4 2105.3 1475.6 174.4 13012 0.13 0.03 0.07 1.21
6 37.2866.15 84 0.9 9.0 0.4 23 23 0.2 154 54 656 250 107.7 20.9 191.8 37.3 707.3 484.3 15.1 469.2 0.03 0.00 0.08 3.49
7 32.8366.15 3.2 0.3 19.1 0.2 2.7 3.9 0.5 20.5 7.7 100.2 42.2 203.6 46.9 4840 104.61314.4 1036.6 26.8 1009.8 0.03 0.00 0.13 16.69
8 3747 66.15 6.8 0.5 10.4 0.4 4.9 7.8 1.6 346 10.9 115.7 41.3 171.4 34.2 302.6 60.8 1172.1 797.0 25.6 771.5 0.03 0.00 0.25 4.88
9 38.31 66.15 8.2 2.4 14.3 1.1 10.0 10.0 0.9 48.9 14.6 156.4 54.8 218.4 40.9 342.6 62.3 1519.0 977.5 38.6 938.9 0.04 0.00 0.10 2.04
10 38.02 66.15 4.9 0.8 6.4 0.5 3.4 6.9 0.3 37.6 14.8 186.6 69.7 315.6 68.7 640.2 124.92079.5 1476.5 18.3 1458.2 0.01 0.00 0.04 2.30
11 41.46 66.15 33.5 1.5 123 1.0 9.5 17.5 3.7 85.5 26.9 296.7 104.3 418.7 79.2 670.8 124.52870.7 1852.1 45.5 1806.6 0.03 0.00 0.24 2.18
12 35.36 66.15 9.5 2.7 17.0 1.1 6.8 6.0 0.3 345 11.3 128.4 46.0 195.5 37.7 327.9 61.4 1300.3 876.7 33.9 842.8 0.04 0.0l 0.06 2.31
13 37.01 66.15 5.7 0.0 6.3 0.0 0.9 22 0.2 149 54 63.1 22.8 100.9 19.9 180.5 34.6 666.8 45.6 9.6 442.0 0.02 0.00 0.0853.67
14 38.91 66.15 4.4 7.4 69.9 4.3 22.0 1.8 2.1 286 85 83.1 20.1 136.3 32.6 350.4 82.4 855.4 868.5 117.5 751.1 0.16 0.0l 0.34 2.83
15 3702 66.15 7.0 3.1 10.0 1.1 81 7.1 0.3 33.9 111 125.9 44.7 183.5 35.3 300.3 56.6 1235.8 830.0 38.7 791.3 0.05 0.0l 0.05 2.37
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Zircons in the gabbro enclaves of Fengshudong REE deposit in Eastern
Nanling Mountains: Chronology. geochemistry and diagenesis

FAN Fei-peng', CHEN Le-zhu', LI Hai-li', BAO Xiao-ming', LI Feng-chun*, SHEN Zhong-hua®
(1. Nanjing Center ,China Geological Survey, Nanjing 210016, China ;
2. Shandong Test Center of China Metallurgical Geology Bureau, Jinan 250014, China)

Abstract: The eastern Nanling Mountains is the concentrated area of rare earth element (REE) mineral
resources in China. By studying the zircon U-Pb age and trace elements of enclaves in ore-bearing granite
beds of weathered leaching deposits in Eastern Nanling area, the results show that there are at least two
types of gabbro enclaves in REE deposits, namely the Early Jurassic enclave (188+2. 8) Ma and Late Tri-
assic enclave (22743.7) Ma. The zircon CL image and Th/U>>0. 4 indicate the type is magmatic zircon.
The variation characteristics of zircon REEs in the enclave reveal that most zircons are distributed in the
transition zone between hydrothermal zircons and magmatic zircons, indicating that the zircons undergo in-
tense hydrothermal reformation in later period and the Late Triassic enclave is most strongly reformed.
The Ti temperature of major zircons in the Early Jurassic enclave is 694~1 279 °C, averagely 816 °C,
nearly half above 800 “C, while that for the Late Triassic inclusions is 687 ~925 °C, averagely 671 ‘C,
most below 750 C, which may originate from the partial melting of various components under the condi-
tion of water near saturation. There are multiple groups of zircon age data for the enclaves, showing sever-
al magmatic activities occurred in the eastern Nanling during Triassic-Early Jurassic, and the Late Triassic
rock mass was melted by Early Jurassic magma, then by Early-Middle Jurassic magma, which reflects the
influence of paleo-Pacific Plate on South China Plate is from weak to strong, magma formed by the partial
melting of continental crust under the subduction background and the mantle-derived material activity also
from weak to strong.

Key words: weathered crust leaching REE deposit; dark enclave; zircon U-Pb age; trace element;

Eastern Nanling Mountains; Early Yanshanian





