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Abstract: In the Xiaguxuan area of the eastern QFy ore belt in the Lujing uranium ore—field, siliceous vein
type uranium mineralization occurs. The ore—bearing rock is medium-coarse—grained porphyritic biotite
granite. The hydrothermal alteration near the ore mainly includes hematitization, silicification, chloritization

and carbonatization. Zircon U-Pb chronology, petrography and petrogeochemical analysis show that the
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zircon U=Pb concordant age of the uranium—-bearing fresh granite is 228.3 Ma and the weighted average age is
228.9 Ma, which was formed in the second stage of the Indosinian period (Late Triassic). The major elements
are characterized by high potassium calc—alkaline series and weakly peraluminous granite, with high contents
of silicon and titanium, low contents of magnesium and iron, slightly low aluminum, rich in alkalis and
potassium and low in sodium. Among the trace elements, Ba, Srand Ti are depleted, while Rb, Th, Pb and
Nd are enriched. The rare earth distribution curve is of light rare earth enrichment type with right inclination,
and there is obvious fractionation between light and heavy rare earth elements, with obvious negative Eu
anomaly, which is consistent with the geochemical characteristics of S—type granite. It is considered through
analysis that the ore—hosting granite in the Xiaguxuan area may be the product formed by the partial melting of
the aluminous shallow metamorphic rock series in the upper crust due to decompression and temperature
increase under the background of the transition from compression to extension in the Late Triassic. Compared
with normal granite, the ore—bearing granite has a higher SiO, content, a multiple increase in the contents of
CaO and P,0,, as well as the ratios of Fe,0,/FeO and HREE/LREE, and high contents of U and P, etc. All
these indicate that the aggregation and precipitation of U in the study area are closely related to the chemical
activities of P, LREE and HREE. These summarized chemical indexes are useful indicators for searching for
siliceous vein type uranium mineralization in the inner zone of the granite body.

Keywords: granite—type uranium mineralization; lithogeochemistry; zircon U-Pb age; Lujing ore—field
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1-Ganzhou formation; 2-Tiaomajian formation; 3-Xiahuangkeng formation; 4-Chayuantou formation; 5-Xiangnan formation; 6-Bali

formation; 7-Medium—fine grained two—mica granite in the third stage of the Early Yanshanian period; 8-Medium—fine grained biotite
granite in the second stage of the early Yanshanian period; 9-Medium=-coarse grained porphyritic biotite granite in the second stage of the
Indosinian period; 10-Medium grained biotite granite in the late Caledonian period; 11-Diabase dike in the late Yanshanian period;
12-Alkali metasomatite; 13-Fault and its occurrence; 14-Unconformity contact boundary; 15-Geological boundary; 16-Large and
medium-sized uranium deposits; 17-Small uranium deposits and uranium ore occurrences; 18-Study area.
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Fig. 1 Tectonic division map of Southeast China and geological sketch of the Lujing uranium ore field (modified after

Reference[ 14])
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Fig. 2 Core photos of the medium—coarse grained

porphyritic biotite granite
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F1 THRMRIEEEREHEA LA-ICP-MS U-Pb EEHHER
Table 1 Analytical results of zircon LA-ICP-MS U-Pb dating of normal granite in the Xiaguxuan area
i FrEEIX 1070 CIEA R ) E I /Ma
Pb Th U Pb/*Pb lo *Pb/PU lo Pb/P*U lo YPb/¥U 1o Pb/PU o

X20-7-1 57.0 599 451 0.069 9 0.0013 1.0447 0.0252 0.1084 0.0019 726 13 664 11
X20-7-2 231 375 5740 0.0516 0.0007 0.2616 0.0041 0.0368  0.000 4 236 3 233 2
X20-7-3 35.1 156 820 0.0527 0.0011 0.2668 0.0061 0.0367  0.000 6 240 5 232 4
X20-7-4 74.1 352 1794 0.0521 0.0010 0.2574 0.0056 0.0358 0.0005 233 5 227 3
X20-7-5 113 646 2599 0.0594 0.0009 02903 0.0049 0.0355 0.0004 259 4 225 3
X20-7-6 140 67.5 3564  0.0512 0.0008 0.2552 0.0038 0.0362  0.000 3 231 3 229 2
X20-7-7 277 172 7158  0.0527 0.0014 0.2569 0.0065 0.0353  0.000 6 232 5 224 4
X20-7-8 37.9 157 888 0.052 1 0.0010 0.2619 0.0053 0.0364  0.000 4 236 4 231 2
X20-7-9 11.8 447 94.0 0.061 8 0.0021 0.7997 0.0284  0.0938  0.002 1 597 16 578 12
X20-7-10 57.5 285 1320 0.0534 0.0016 02672 0.0090 0.0363 0.000 6 240 7 230 4
X20-7-11 26.7 218 560 0.052 1 0.0012 0.2628 0.0071 0.0366  0.000 7 237 6 232 4
X20-7-12 932 236 2339 0.0512 0.0010 02473 0.0054 0.0350 0.000 4 224 4 222 2
X20-7-13 25.1 201 562 0.0544 0.0036 0.2683 0.0207 0.0358 0.0010 241 17 227 6
X20-7-14 52.7 168 1271 0.050 5 0.0010 02510 0.0056 0.0360 0.000 4 227 5 228 3
X20-7-15 69.4 373 792 0.0584 0.0010 0.5333 0.0184 0.0662 0.0019 434 12 413 12
X20-7-16 49.7 261 1140 0.0523 0.0011 0.2621 0.0066  0.0364  0.000 6 236 5 230
X20-7-17 36.8 535 746 0.053 1 0.0017 0.2603 0.0085 0.0355 0.000 4 235 7 225 2
X20-7-18 98.2 334 2344  0.05138 0.0008 0.2619 0.0050 0.0366  0.000 5 236 4 232 3
X20-7-19 388 113 930 0.054 3 0.0011 0.2724 0.0066 0.0364  0.000 6 245 5 230 4
X20-7-20 51.6 154 1231 0.0517 0.0011 0.2631 0.0052 0.0369  0.000 4 237 4 234 3
X20-7-21 60.8 642 1313 0.052 6 0.0012 0.2610 0.0062 0.0360  0.000 4 235 5 228 2
X20-7-22 190 489 5313 0.0517 0.0019 0.2325 0.0123 0.0326  0.000 7 212 10 207 4
X20-7-23 197 487 5889  0.0552 0.0009 0.2305 0.0039  0.0303  0.000 5 211 3 192 3
X20-7-24 249 255 7543 0.056 9 0.0013 0.2353 0.0042 0.0300 0.000 4 215 3 191 3
X20-7-25 21.0 184 468 0.050 9 0.0014 0.2547 0.0072 0.0363  0.000 5 230 6 230 3
X20-7-26 154 353 4072  0.0573 0.0013 0.2692 0.0057 0.0341 0.000 4 242 5 216 3
X20-7-27 122 1207 3829 0.0794 0.0026 02593 0.0088 0.0237  0.0003 234 7 151 2
X20-7-28 385 307 899 0.052 8 0.0014 0.2579 0.0077 0.0354  0.000 6 233 6 224 4
X20-7-29 295 193 7528 0.0568 0.0010 0.2847 0.0057 0.0363  0.000 4 254 5 230 2
X20-7-30 22.5 395 401 0.073 6 0.0026 0.3712 0.0133 0.0366  0.000 6 321 10 231 4
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F2 THRMREERRSE, BRERERMET (7)) BERBREZTETERARB//%
Table 2 Compositions of major elements of normal granite, cataclastic granite and altered granitic cataclastic rock in the

Xiaguxuan area/10™°

35 X20-1 X20-2  X20-3 X20-4 X20-5 X20-6 X20-7 X20-8
FE Al i [y ASEe AR (&) R PORDRE AR 2B 2 BEAG 5 77
T T SH Tk T
Si0, 74.37 76.12 64.72 72.15 80.62 68.52 75.41 74.04
Fe,0, 1.04 1.10 0.95 1.00 1.94 0.84 1.58 0.97
FeO 1.67 1.37 2.63 0.23 0.14 1.65 0.54 0.93
ALO, 11.74 11.04 16.03 2.19 4.50 14.75 10.88 11.88
Ca0 0.64 0.52 1.81 12.61 5.29 1.28 0.89 1.07
MgO 0.69 0.65 0.89 0.11 0.12 0.57 0.54 0.43
K,0 4.85 4.44 7.02 0.34 0.40 6.58 4.88 5.15
Na,0 2.57 2.40 3.32 0.15 0.13 2.89 2.11 2.66
MnO 0.08 0.09 0.08 0.10 0.09 0.06 0.10 0.09
Tio, 0.39 0.31 0.56 0.06 0.15 0.35 0.24 0.23
P,0, 0.19 0.16 0.61 9.03 3.79 0.31 0.24 0.16
fill i 0.18 0.15 0.26 0.07 0.08 0.23 0.16 0.14
Pk 1.03 1.67 1.49 1.38 2.26 1.53 1.73 1.79
Jes e 99.46 100.02 100.35 99.43 99.52 99.34 99.30 99.54

RI THRMREREERSE. BRUENSERME (87) ERBREMEBTRAMN/N0C
Table 3 Compositions of trace elements of normal granite, cataclastic granite and altered granitic cataclastic rock in the

Xiaguxuan area /10™°

E25 X20-1 X20-2 X20-3 X20-4 X20-5 X20-6  X20-7  X20-8
B fit 1 A WAL MhAE () fE R ML BEIR R = BEAE R
a1 B SH Tl Pt/
U 130 89.8 129 1211 532 333 22.5 47.3
Li 31.80 31.72 48.02 110.63 119.49 37.64 27.65 19.29
Be 2.77 4.73 5.79 6.58 8.30 5.42 2.62 7.72
Sc 5.24 4.62 8.64 1.57 2.52 6.08 3.88 5.20
v 34.83 23.79 39.68 13.81 18.16 25.98 18.58 16.14
Cr 43.96 50.17 32.42 29.78 33.61 30.45 37.21 33.88
Co 4.72 3.60 5.75 1.06 1.84 3.67 2.65 2.67
Ni 6.93 6.52 9.04 1.97 3.43 3.51 4.65 3.49
Cu 10.46 9.28 16.16 9.04 12.31 6.14 6.24 5.70
Zn 143.64 128.74 117.73 41.19 56.38 67.57 79.80 49.95
Ga 16.71 17.32 27.85 5.56 8.44 21.87 14.26 15.40
Rb 273.05 254.53 403.45 51.49 62.62 396.65 25636 330.00
Sr 115.01 74.41 144.59 61.59 36.51 141.04 99.41 80.53
Y 27.6 21.1 53.1 36.3 26.6 23.7 18.2 23.8
Nb 15.40 20.16 33.60 6.18 8.36 20.56 12.23 13.99
Mo 1.90 3.18 12.57 3.03 1.69 2.33 1.49 1.40
Cd 0.27 0.37 0.20 3.60 1.36 0.17 0.25 0.02
In 0.05 0.05 0.07 0.01 0.02 0.05 0.03 0.02
Sn 8.10 8.36 18.19 2.45 3.62 10.31 6.85 8.03
Cs 7.56 8.76 9.43 10.50 13.03 11.01 8.64 8.57
Ba 633.1 443.8 1025.0 171.8 165.4 1011.3 642.6 431.3

La 46.8 46.3 83.2 12.5 22.0 55.4 39.7 50.2
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FE X20-1 X20-2 X20-3 X20-4 X20-5 X20-6  X20-7  X20-8
TR EuN R AL B A (FE) BRI rhORLUR BREAR B 2 B AR I A
Bl A1 B S Tolk T

Ta 0.50 1.04 222 0.13 0.63 1.05 0.97 1.40

w 2.25 1.97 5.19 10.90 13.36 3.71 2.23 2.39

Tl 1.72 1.59 2.45 0.29 0.36 2.30 1.65 1.95

Pb 60.84 46.57 61.28 38.16 44.91 62.07 49.32 4527

Bi 2.40 0.72 0.53 0.63 0.77 0.34 0.55 0.57

Zr 130.10 113.50 158.77 25.58 56.62 11031 83.97 84.90

Th 35.74 33.86 53.23 6.30 13.32 35.84 34.10

Hf 2.09 1.86 2.66 0.40 0.82 1.70 1.38 1.40

x4 THRMKEERRS.

RRENERME (8F) ARBEREFBLITR/N0C

Table 4 Compositions of rare—earth elements of normal granite, cataclastic granite and altered granitic cataclastic rock in the

Xiaguxuan area /10™°

(357 X20-1 X20-2 X20-3 X20-4 X20-5 X20-6 X20-7 X20-8
R fi 1 A S AR W AR B MhAE () R RS FORDRL IR R = BEAE R
o et ol S Tl T

La 46.86 46.33 83.25 12.54 22.08 55.45 39.73 50.27
Ce 97.62 94.90 174.35 29.60 43.56 114.33 80.49 103.90

Pr 11.04 10.85 19.46 2.90 5.32 13.13 8.92 11.69

Nd 41.55 41.06 73.74 11.06 20.40 49.23 34.10 43.51
Sm 7.39 7.06 13.96 2.56 4.07 8.81 6.08 7.67

Eu 0.96 0.78 1.48 0.38 0.54 1.36 0.89 0.81

Gd 6.80 6.04 12.88 2.95 4.09 7.12 5.29 6.52

Th 0.99 0.85 1.95 0.53 0.68 1.03 0.78 0.97

Dy 4.98 4.11 9.53 3.46 3.55 4.78 3.63 4.56

Ho 1.02 0.76 1.88 0.80 0.73 0.87 0.67 0.85

Er 3.11 2.22 5.60 2.72 2.22 2.41 2.00 2.57

Tm 0.47 0.35 0.91 0.50 0.37 0.38 0.31 0.41
Yb 2.42 1.77 4.54 2.81 2.15 1.95 1.59 2.18

Lu 0.40 0.28 0.76 0.45 0.33 0.33 0.26 0.35

Y 27.68 21.11 53.14 36.30 26.65 23.74 18.24 23.87
> REE 253.29 238.47 457.43 109.56 136.74 284.92 202.98 260.13
LREE 205.42 200.98 366.24 59.04 95.97 242.31 170.21 217.85
HREE 20.19 16.38 38.05 14.22 14.12 18.87 14.53 18.41
LREE/HREE 10.17 12.27 9.63 4.15 6.80 12.84 11.71 11.83

# LREE & W 8K (59.0 X 107°~96.0X 107 ,
H HREE B/ th & o #a /K °F , X BAH R T IE# 1

SESELIEE
5 3 i

50 TEREZTALSHEME

N 2 s, RS DXk A8 (55 ) 6 B 2R

R T AR AL B R AL R
(KT 72.20 %), SEEALA X5 Ti0,

s FN

Si0, &

(0.06 %~0.15 %) Al AL0,(2.19 %~4.50 %) 7
i, "Fe,0,(1.13 % ~1.88 %) . Fe,0,(1.00 % ~
1.94 % ) 1 FeO (0.14 % ~0.23 % ) 1% & , MgO
(0.11 % ~0.12 % ) & & & 4 6 (0.49 % ~

0.53 % ) A1 Na,0 (0.13 % ~0.15 % ) . K,0
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Rb Th Nb La Pb St Nd HE By Gd Dy Ho Tmlu 14 ce Pr N¢ Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

BaU TaCePr P Zr SmTi Tb Er Yb

P8 Ab b o o ik TT 2R Wk 190 5] (a) F0AE B4 5 F R JT R 70 18] (b) AR EAL RIS A 275 SCHR [ 27 ]

Fig. 8 Trace element spider diagram of granite (a) and rare earth element distribution pattern of granite (b), normalized

values are cited from reference [27]
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Fig. 9 Discrimination diagram for the source area of granite
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