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Fig. 1

Generalized geologic map of the Pitou area (modified after reference [34])
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Fig. 2 Geologic characteristics of dark enclaves in the

studied area
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Fig. 3 Mineral compositions and gabbro texture of dark

enclaves in the studied area
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Table 1 Major elements geochemical compositions of dark enclaves and rock mass in Tabei, Pitou and Chebu areas
PSP P st otk 0k Bk
ik vai  vqz ° H oA A F=) o
. gk hank oo .
wpe R PRI i mamg T AR R e
Wik ik KIE A - - KA  XKAEME KA
Ao HAaH
R BUE 1 1 3 5 2 1 1 1 1 1 1
Si0, 48.67 49.07  64.89 73.90 48.96 78.23 74.6 74.49 74.945 74.8 64. 87
Al, O, 13.52  13.4 16. 43 12.57 16. 23 12.55 12.73 12.91 12.175 11. 44 16. 265
Fe, O, 5.58 5.4 2.24 1.02 2. 80 0.73 0.74 0.9 1.07 3.8 1. 86
FeO 9.31  9.43 2.16 1.22 7.61 0. 66 1.32 0.99 1. 03 0. 63 2. 485
TiO, 2.67 2.63 0. 40 0.18 1.84 0.09 0.16 0.165 0. 115 0.29 0. 485
CaO 8.99  8.09 1. 20 0. 81 8.35 0. 35 0.61 0.58 0.675 0.27 1. 655
MgO 5.32 5.13 0. 26 0. 16 6.76 0.125 0. 33 0. 205 0.28 0.14 0.53
K,O 0.41 0. 85 4. 86 5. 37 1. 14 4.825 5.39 5.55 4.825 4. 85 3.9
Na, O 1.78 2.19 6.29 3.36 3.11 3.4 3.11 3.9 3.465 3.4 6.575
P,0O; 0.23 0.23 0.15 0.08 0. 38 0.02 0.03 0. 045 0.02 0.02 0.13
MnO 0.21 0.218 0.11 0.16 0.17 0.015 0.03 0.02 0.045 0.0l 0.08
P&k 3.62 3.5 0.72 0.88 2.43 0.815 0.75 0.555 0.795 0.78 0. 966
B 100.3 100.14  99.70 99. 60 99.75 99. 81 99. 8 100.315  99. 44 100. 23 99.79
ALK 2.19  3.04 11. 15 8.73 4. 25 8.225 8.5 9.45 8.29 8.25 10. 475
K,;O/Na,O 0.23 0.39 0.78 1. 64 0.39 1.42 1.73 1.42 1. 39 1.43 0.59
A/NK 4.01  2.96 1. 05 1.11 2.56 1.16 1.16 1.04 1. 11 1. 05 1.08
A/CNK 0. 68 0.70 0.92 0.98 0.76 1.09 1.05 0.96 1. 00 1.01 0.90
PORDRIE A [39] [41]
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Fig. 4 (Na,O+K,0) vs. SiO; discrimination diagram

of dark enclaves in the studied area
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Table 2 Trace element and rare earth element compositions of dark enclaves, ore-bearing granites ,rock mass and strata in the
studied area ( X107°)
B PTK- PTK- PTK- PTK- PTK- PTK- PTK- ¥#% Bk %45 c O -
YQI YQ2 4-H3 4-H5 4-H8 4-H9 4-HI10 A& Ak HiE
BB 1 1 1 1 1 1 1 3 5 2
Sr 196 324 231.6 53.70 373.00
Rb 39.3 106 92.27 196.40 62.55
Ba 391 506 950. 33 321.60 222.50
Th 2.82 3.09 10.38 31.66 4.88
U 0.78 0.88 2.58  4.81 1. 06
Nb 11.8  13.6 87.73 33.96 19.25
Ta 0.85 0.93 5.37  2.60 1.18
Zr 189.4 186.3 571.67 150.20 150.50
Hf 4.2 4.2 10.28 6.16  3.84
Ga 23.1  21.7 26.93 20.90 9.20
Nb/Ta 13.88 14.62 16.33 13.06 16.31
Zr/Hf 45.10 44,36 55.61 24.38 39.24
Rb/Sr 0.20  0.33 0.40  3.66  0.17
La 60.60 81.30 205.00 245.00 328.00 186.00 52.60 65.63 102.98 18.35 29.19 23.48 25.88 24.74
Ce 39.20 47.20 189.00 179.00 251.00 207.00 12.80 113.23 191.60 39.60 23.44 29.07 40.76 29.54
Pr 17.10 23.00 45.80 54.40 79.10 48.70 12.10 12.79 23.50 5.12 6.84 4.93 4.46 5.47
Nd 76.00 97.40 174.00 212.00 285.00 189.00 43.50 44.30 82.18 21.75 20.32 16.93 4.89 19.33
Sm 19.50 24.40 31.40 37.70 46.00 26.60 6.80 7.88 14.84 5.21 3.81 3.30 2.47 3.31
Eu 5.92  5.10 4.92 5.64 5.57 2.82 1.00 2.49 1.25 1.59 0.67 0.68 0.33 0.59
Gd 23.10 27.20 31.10 29.90 26.90 15.20 3.58 6.54 11.35 5.34 2.61 2.70 1.73 2.24
Th 3.61 4.28 4.23 3.72 2.8 1.73 0.45 0.95 1.68 0.87 0.48 0.50 0.30 0.42
Dy 20.70 24.80 21.20 18.20 13.00 7.82 2.16 5.31 9.32 5.13 2.13 2.49 1.35 1.86
Ho 3.98  4.71 3.80 3.15 2.15 1.28 0.36 1.02 1.76 1.04 0.34 0.44 0.22 0.35
Er 10.70 13.00 9.66 7.82 5.39 3.07 0.94 2.91 4.89 2.82 0.90 1.22 0.60 0.99
Tm 1.48 1.74 1.30 1.07 0.77 0.43 0.14 0.44 0.69 0.42 0.11 0.16 0.07 0.15
Yb 9.42 10.50 7.71 6.29 4.62 2.58 1.00 2.94 4.46 2.59 0.76 1.02 0.46 0.93
Lu 1.32  1.54 1.03 0.8 0.63 0.35 0.13 0.47 0.64 0.39 0.13 0.19 0.07 0.17
Y 81.00 134.00 112.00 85.70 56.30 28.60 7.38 27.30 44.16 27.45 8.79 12.89 6.12 9.9
SREE 292.63 366.17 730.15 804.751050.97 692.58 137.56 266.91 451.03 110.21 91.73 87.11 83.59 90.09
LREE/HREE 2.94 3.17 8.12 10.33 17.67 20.34 14.70 12.43 11.95 4.95 11.30 8.99 16.41 11.67
LaN/YbN 4,35 5,23 17.97 26.32 47.98 48.72 35.54 15.52 16.69 5.10 25.95 15.56 38.02 17.98
dEu 0.85 0.60 0.48 0.50 0.45 0.39 0.56 1.05 0.28 0.9 0.62 0.68 0.46 0.63
dCe 0.28 0.25 0.44 0.35 0.36 0.50 0.12
BERER I ARSI [39] [44]
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Fig. 5 Primitive mantle-normalized trace element spider

diagrams of dark enclaves and rock mass at Ta-

bei, Pitou and Chebu in the studied area'*’
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Fig. 6 Chondrite-normalized REE patterns of dark en-

claves and ore-bearing granites!'*
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Geological features of dark enclaves in REE-bearing granites

in eastern Nanling: an example from the Pitou rock mass

FAN Fei-peng', XIAO Hui-liang', CHEN Le-zhu',
BAO Xiao-ming', CAI Yi-tao', ZHOU Yan', LI Hai-li®
(1. Nanjing Institute of Geology and Mineral Resources ,Nanjing 210016,China)

(2 Institute of Geology Chinese Academy of Geological Sciences, Beijing 100037,China)

Abstract: On the basis of field geological survey and indoor integrated study, this study analyzed the

geological features of dark enclaves from the REE-bearing granites in weathering crust infiltration deposits

in eastern Nanling. A large amount of dark enclaves in the rock mass is found to occur in platy and linear

structures, and consists of quartz, pyroxene and plagioclase with typical gabbro texture. The dark en-

claves are low in Si, K and Na, and high in Ca, Al, Mg, Fe, Ti and Mn, belonging to sub-alkaline-alumi-
num unsaturated type; enriched in U, U, La, Pr, Nd, Sm, Dy and depleted in Nb, Sr, Zr, Hf, Ti. The

total REE content of dark enclaves is lower than that of host bearing granite, with obvious negative Ce and

Eu anomalies. All these characteristics suggest that the protolith may originate from the early mafic rocks

related to differentiation and evolution of Pitou rock mass in early Yanshanian. Comparison with dark en-

claves of granites in the Nanling area will help search for rare earth deposits and rare metal deposits.

Key words: weathering crust infiltration deposit; rare earth deposit ; dark enclaves; eastern Nanling;

Early Yanshanian



