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Geochronology and petrogeochemical characteristics of U-bearing granites in the Dongshang

deposit, northwestern Jiangxi, China and its geological significance

Abstract: The Dongshang Uranium Deposit is situated in the southern section of the Ganfang Pluton in the Jiuling
Orogenic Belt of northwestern Jiangxi Province. The U-bearing granites consist mainly of medium- to coarse-grained,
porphyritic biotite(binary) granite. Through zircon and monazite U-Pb geochronology, petrology, and rock geochemistry
studies, the U-bearing granites' age, source characteristics, and rock genesis were determined, and their uranium
metallogenic potential was also discussed. The LA-ICP-MS analysis showed that the zircon U-Pb intercept and weighted
average ages are both 152+1 Ma, and the monazite U-Pb intercept and weighted average ages are 151+1 Ma and 151£2 Ma,
respectively, indicating the formation of the U-bearing granites during the early Yanshan period. The major elements
exhibit the characteristic of high silica content (SiO, ranging from 72.1% to 75.6%), high alkalis content (K,O+Na,O
ranging from 7.26% to 8.43%), potassium-rich and sodium-poor (K,0/Na,0=1.07 to 1.42), high aluminum (A/CNK=1.12
to 1.29), low titanium content (TiO,ranging from 0.07% to 0.17%), and iron-poor magnesium (FeO" ranging from 0.75% to
1.28%, MgO ranging from 0.19% to 0.31%), classifying the U-bearing granites as high potassium calcalkaline
peraluminous granites. Trace elements Ba, Sr, Nb, and Ti are depleted, while Rb, U, Pb, and Ta are enriched, representing a
typical low Ba, Sr granite. The total rare earth elements (XREE) are relatively low (3 REE=21.6x10"° to 50.7x107°),
exhibiting a right-dipping light rare earth enrichment pattern with a prominent negative Eu anomaly, which belongs to S-
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type granites. Based on geochronology and rock geochemical features, it's suggested that the Dongshang U-bearing granites
were formed during the syn-collision compressional setting, resulting from the partial melting of the muscovite-rich
metapelites of the Anlelin Formation in the Neoproterozoic Shuangqiaoshan Group. High uranium content, high Rb/Sr
ratios, Th/U ratios less than 3, and high zircon uranium contents indicate the potential for uranium ore-forming conditions
within these granites.

Keywords: zircon U-Pb dating; monazite U-Pb dating; petrogenesis; uranium metallogenic potential; Ganfang Pluton;
northwestern Jiangxi province
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Fig. 1 Geotectonic location map and uranium geological map of Jiuling area

(a) Geotectonic location map (Zhang, 2018); (b) Uranium geological map

1—Quaternary; 2—Paleogene; 3—Upper Cretaceous; 4—Ordovician; 5—Cambrian; 6—Lower Nanhuan System; 7—Neoproterozoic Shuanggiaoshan
Group; 8—Granite of Jinning Period; 9-Granite of first stage in Early Yanshanian; 10—Granite of second stage in Early Yanshanian; 11-Granite of
Late Yanshanian; 12—fine-grain dike or ranite-porphyry vein; 13—nappe structure; 14—fault structure; 15—unconformity; 16—geological boundary;

17-lithologic interface; 18—uranium deposit
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Fig. 2 Uranium geological map of Dongshang deposit(modified after Zhou et al., 2011; Qin, 2018)

1-Neoproterozoic Shuangqgiaoshan Group; 2—granodiorite of Jinning Period; 3—monzonitic granite of Jinning Period; 4—granite of first stage in
Early Yanshanian; 5—granite of second stage in Early Yanshanian; 6—granite of Late Yanshanian; 7—fine-grain dike or ranite-porphyry vein;

8—fault structure; 9—geological boundary or lithologic interface; 10—uranium deposit; 1 1-sampling point and number
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Fig. 3 Petrological characteristics of the U-bearing granite in Dongshang deposit

(a) medium-coarse biotite granite; (b) orphyritic texture (+); (c) muscovitize (+); (d) chloritization and muscovitize (+); (¢) K-alferation and

ferritization of geological outcrop; (f) K-alferation and hydromicazation of hand specimens
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Fig. 4 CL images, analysis point and ***Pb/***U apparent ages of the U-bearing granite in Dongshang deposit
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*1 AETHIENEHALA-ICP-MS U-Pb EFEDTER
Table | Data of LA-ICP-MS zircon U-Pb dating of the U-bearing granite in Dongshang deposit
il FHE/(x10°) [R5 3 Ui AEH%/Ma

Pb Th U “Pb/Pb 1o “PbAU__ 1o ™Pb™U 1o “PbPPb 1g *Pb/U 1 “Pb/U 1o
JL2020-7-02 16 237 691 0.0511 0.0010  0.1715 0.0035 0.0244 0.0002 244 40 161 3 155 1
JL2020-7-03 39 531 5890 0.0507 0.0003 0.1676 0.0013 0.0240 0.0001 227 16 157 1 153 1
JL2020-7-05 58 792 2140 0.0520 0.0005 0.1707 0.0025 0.0238 0.0003 287 22 160 2 152 2
JL2020-7-08 28 434 510 0.0499 0.0013 0.1642 0.0039  0.0239 0.0002 192 50 154 3 152 1
JL2020-7-11 127 1980 3700 0.0564 0.0009  0.1910 0.0040  0.0245 0.0002 470 33 177 3 156 2
JL2020-7-13 15 234 632 0.0484 0.0021 0.1600 0.0070  0.0240 0.0005 118 85 151 6 153 3
JL2020-7-15 14 192 725 0.0488 0.0008 0.1601 0.0026  0.0238 0.0002 139 33 151 2 152 1
JL2020-7-16 80 1022 3380 0.0531 0.0009  0.1776 0.0029  0.0243 0.0002 332 36 166 3 155 1
JL2020-7-17 22 295 607 0.0493 0.0009  0.1611 0.0031 0.0237 0.0002 163 38 152 3 151 1
JL2020-7-18 14 132 270 0.0660 0.0027  0.2240 0.0095 0.0246 0.0003 805 85 205 8 157 2
JL2020-7-19 12 179 225 0.0503 0.0016  0.1635 0.0049  0.0236 0.0003 207 60 154 5 150 2
JL2020-7-20 8 111 196 0.0514 0.0017  0.1700 0.0055 0.0240 0.0002 260 60 159 5 153 1
JL2020-7-23 26 384 523 0.0485 0.0014  0.1591 0.0046  0.0238 0.0002 123 60 150 4 152 1
JL2020-7-25 37 494 4680 0.0523 0.0007 0.1725 0.0025 0.0239 0.0003 298 31 162 2 152 2
JL2020-7-28 10 102 135 0.0696 0.0032 0.2390 0.0090  0.0249 0.0008 917 95 218 8 159 5
JL2020-7-31 23 310 361 0.0577 0.0015 0.1950 0.0050  0.0245 0.0003 520 55 181 4 156 2
JL2020-7-32 28 418 909 0.0496 0.0008 0.1629 0.0027  0.0238 0.0002 177 34 153 2 152 1
JL2020-7-33 24 308 720 0.0498 0.0010  0.1641 0.0034  0.0239 0.0002 187 42 154 3 152 1
JL2020-7-34 21 325 360 0.0508 0.0017  0.1670 0.0055 0.0239 0.0003 231 65 157 5 152 2
JL2020-7-35 11 125 333 0.0517 0.0029  0.1680 0.0095 0.0236 0.0003 273 120 158 9 150 2
JL2020-7-36 112 1560 3480 0.0562 0.0010  0.1883 0.0029  0.0243 0.0004 461 36 175 3 155 2
JL2020-7-37 43 458 3260 0.0536 0.0028 0.1780 0.0095 0.0241 0.0007 353 120 166 8 154 4
JL2020-7-39 13 167 168 0.0544 0.0032  0.1770 0.0100  0.0236 0.0005 386 120 165 9 150 3
JL2020-7-40 16 196 492 0.0510 0.0017  0.1690 0.0055 0.0240 0.0003 241 70 159 5 153 2
JL2020-7-43 18 276 761 0.0491 0.0008 0.1617 0.0026  0.0239 0.0002 151 33 152 2 152 1
JL2020-7-50 26 341 229 0.0520 0.0026  0.1740 0.0100  0.0243 0.0004 286 110 163 9 155 3
JL2020-7-51 40 504 1550 0.0590 0.0012 0.1981 0.0037  0.0244 0.0002 567 46 184 3 155 1
JL2020-7-53 28 285 247 0.0606 0.0037  0.2030 0.0120  0.0243 0.0006 625 125 188 10 155 3
JL2020-7-54 20 265 5050 0.0517 0.0007 0.1711 0.0031 0.0240 0.0003 272 31 160 3 153 2

3.2 JMER U-Pb E#
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K,0)=126~1420F ¥ f{i 135), £ A/CNK-
A/NK Kl b ¥ T 88 55 X (E 7e) o TiO, & i
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F2 BETHMIENEREALA-ICP-MS U-Pb EENHMLER
Table 2 Data of LA-ICP-MS monaite U-Pb dating of the U-bearing granite in Dongshang deposit
i 1 2 FrE/(x10°°) A 25 HOAH AE Y /Ma
i i 5
Th U pb/ U 2 pb/ Iy 20 TPOARU 29 TPLAYU 24
JLD2020-7-01 191064 11305 0.1530 0.0095 0.0230 0.0007 145 8 147 5
JLD2020-7-03 176267 7805 0.1592 0.0096 0.0244 0.0007 150 8 156 5
JLD2020-7-04 179808 3833 0.1794 0.0176 0.0241 0.0008 168 15 153 5
JLD2020-7-05 179094 9668 0.1589 0.0095 0.0239 0.0007 150 8 152 5
JLD2020-7-07 217554 3884 0.1591 0.0132 0.0236 0.0007 150 12 151 5
JLD2020-7-09 185410 7891 0.1733 0.0103 0.0240 0.0008 162 9 153 5
JLD2020-7-10 185511 6457 0.1512 0.0086 0.0237 0.0007 143 8 151 5
JLD2020-7-13 187573 10423 0.1592 0.0088 0.0233 0.0006 150 8 148 4
JLD2020-7-15 161676 6801 0.1586 0.0123 0.0242 0.0007 149 11 154 5
JLD2020-7-16 181397 6335 0.1616 0.0096 0.0242 0.0007 152 8 154 5
JLD2020-7-17 88445 12300 0.1550 0.0089 0.0235 0.0007 146 8 150 4
JLD2020-7-18 182585 7128 0.1611 0.0104 0.0237 0.0006 152 9 151 4
JLD2020-7-19 180762 5964 0.1689 0.0132 0.0240 0.0007 158 11 153 5
JLD2020-7-21 187512 9102 0.1572 0.0096 0.0235 0.0006 148 8 150 4
JLD2020-7-24 131495 27231 0.1476 0.0069 0.0229 0.0007 140 6 146 4
JLD2020-7-02 104575 13748 0.4302 0.0349 0.0273 0.0009 363 25 174 6
JLD2020-7-11 231240 2392 0.8941 0.1181 0.0314 0.0013 649 63 199 8
JLD2020-7-20 177503 5259 0.7670 0.1135 0.0304 0.0014 578 65 193 9
JLD2020-7-22 176812 4865 0.2169 0.0160 0.0246 0.0008 199 13 156 5

4 0.07%~0.17%, IR EK, 5 @4 2> WA B | B
KA R IE—30 . FeO' & &4 0.75%~1.28%(F-
H 1.07%), MgO % & J 0.19%~0.31%F ¥ {&
0.26%), Mg'=31.4~41.50F ¥ {8 36.1), %1 &k & .
CaO Fl P,Os 7 1t 43 il 0.43%~0.76% Fl 0.23%~
0.28%, TE SiO,—P,0s [l fi# I SiO, 55 P,Os 1) 7% &t &2 B
A IE A G (8] 7d), 8RS B A b A R AE (£ T
G5,2017) o XS F TR FFAER Y], W B AR K

B e A B R A S R K S, SR ST I
J R (S B ) AE B T R AR — B OR it R AR,
2006) .
332 WMEALEHIE

T F 7= Al 46 B4 % & 4E Rb, U, Pb fil Ta, 77
Ba. Sr f1 Nb. Ti, JEIK Ba. Sr f£ % 7, & 5¢ I Bk
T B2 4 45 @b 19 72 ¥ (Harris and Inger, 1992) . &
JCFR Wk I L A0 R L A o 22 (18] 8a), S 4R e o
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Fig. 6 Concordia diagrams of the monazite U-Pb dating and weighted mean diagrams of ***Pb/>**U apparent ages for the U-bearing granite in
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R3 BEFHENEEERR ()  HERXER (<109 RHELERTE (x10°) SWER
Table 3  The analytical results major elements (%), trace elements (x107°) and REEs (x107®) of the U-bearing granite in Dongshang deposit

a5 JL2020-6 JL2020-7 JL2020-8 GF8-1 GF9-1 GF10-1 GF11-1

JLE LRSI R (7)) mBE R ML = BEE R
SiO, 72.14 73.01 72.51 75.40 73.70 75.00 75.60
TiO, 0.15 0.16 0.16 0.13 0.16 0.17 0.07
AlLO;, 15.17 14.93 14.97 13.50 14.30 14.00 13.60
FeO" 1.28 1.13 1.27 0.85 1.02 1.20 0.75
MnO 0.07 0.06 0.08 0.04 0.03 0.08 0.50
MgO 0.27 0.23 0.25 0.25 0.31 0.30 0.19
CaO 0.72 0.76 0.72 0.47 0.43 0.54 0.74
Na,O 3.78 3.82 3.55 3.47 3.36 3.51 3.78
K,O 4.65 4.44 4.49 4.01 4.77 3.75 4.25
P,0Os 0.23 0.25 0.24 0.25 0.26 0.28 0.26
LOI 1.13 1.15 1.03 0.77 0.77 0.96 1.55
58y 99.60 99.96 99.30 99.10 99.60 99.76 100.76
K,0+Na,O 8.43 8.26 8.04 7.48 8.13 7.26 8.03
K,0/Na,0 1.23 1.16 1.26 1.16 1.42 1.07 1.12
CaO/Na,0 0.19 0.20 0.20 0.14 0.13 0.15 0.20
ALOy/TiO, 101.13 93.31 93.56 103.85 89.38 82.35 194.29
A/CNK 1.21 1.20 1.25 1.24 1.25 1.29 1.12
A/NK 1.35 1.35 1.40 1.34 1.34 1.42 1.26
C/FM 0.47 0.56 0.47 0.43 0.32 0.36 0.79
A/FM 9.81 10.96 9.84 12.27 10.75 9.33 14.47
Rb 622.00 414.00 448.00 305.00 430.00 580.00 500.00
Sr 37.60 33.40 37.90 23.40 55.20 55.40 31.30
Y 8.50 8.58 8.37 4.30 9.63 11.40 4.73
Zr 90.00 90.00 90.00 35.60 59.90 72.80 29.30

Hf 2.01 2.12 221 1.07 1.69 2.08 1.11
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5 JL2020-6 JL2020-7 JL2020-8 GF8-1 GF9-1 GF10-1 GF11-1

JLER AR ERIR R (Z) R A MR = BEAE R A
Nb 16.70 17.10 16.70 8.30 12.10 20.90 12.90
Ta 7.41 7.39 7.51 3.07 2.09 6.07 6.03
Ba 96.70 84.50 102.00 42.80 99.70 83.00 76.70
Th 7.62 7.49 8.11 2.71 4.79 5.96 3.94
18] 30.80 35.90 27.20 9.20 13.90 18.00 8.44
Pb 23.20 23.00 23.90 12.30 24.50 22.70 24.40
Ti 930.00 940.00 940.00 779.00 959.00 1019.00 420.00
P 999.00 1077.00 1038.00 1090.00 1134.00 1221.00 1134.00
Rb/Sr 16.50 12.40 11.80 13.00 7.79 10.50 16.00
Rb/Ba 6.43 4.90 4.39 7.13 431 6.99 6.52
Rb/Nb 37.20 24.20 26.80 36.70 35.50 27.80 38.80
Zr/Hf 44.80 42.50 40.70 33.30 35.40 35.00 26.40
Th/U 0.25 0.21 0.30 0.29 0.34 0.33 0.47
La 8.68 9.42 10.10 3.79 7.41 9.56 5.54
Ce 18.30 19.92 21.24 9.79 17.20 22.50 10.14
Pr 2.16 2.28 2.50 0.91 1.60 1.94 1.19
Nd 7.78 8.34 8.94 3.42 6.03 7.31 4.14
Sm 1.79 2.01 2.09 0.88 1.62 1.88 0.99
Eu 0.23 0.21 0.23 0.10 0.21 0.22 0.15
Gd 1.63 1.70 1.83 0.82 1.50 1.77 0.89
Tb 0.28 0.28 0.29 0.15 0.30 0.34 0.15
Dy 1.59 1.62 1.56 0.84 1.65 1.83 0.80
Ho 0.26 0.26 0.26 0.13 0.25 0.28 0.12
Er 0.67 0.68 0.69 0.36 0.64 0.74 0.35
Tm 0.09 0.09 0.09 0.05 0.09 0.11 0.05
Yb 0.61 0.61 0.81 0.32 0.54 0.70 0.33
Lu 0.08 0.08 0.08 0.05 0.08 0.10 0.05
>REE 44.16 47.49 50.69 21.61 39.12 49.28 24.85
LREE/HREE 7.47 7.92 8.01 6.94 6.75 7.40 8.07
O0Eu 0.41 0.34 0.35 0.35 0.40 0.36 0.48
(La/Yb)y 10.21 11.13 8.90 8.50 9.84 9.80 12.04
(La/Sm)y 3.13 3.03 3.12 2.78 2.95 3.28 3.61
(Gd/Yb)y 2.21 2.32 1.86 2.12 2.30 2.09 2.23
Zr+Nb+Ce+Y 739.00 523.00 558.00 419.00 532.00 676.00 706.00

P54 AL (S AU 4K I 5 Tl JC R AR AIE — B (i itk |
45, 2006) . Zr, Nb, Ce fl Y &% & fi 1K, Zr+Nb+
CetY & 1} 57.0x10°~136x10°%, it ik T A % 1E &
A ZriNb+CetY & i B9 T FR (350107, Whalen et
al., 1987) . Nb/Ta L {H 2.14~5.79(°F 34 {H 2.98) it /)

T 1E 46 5 45 14 (Nb/Ta=11), Zr/Hf [ AH 26.4~44.8,
A 3AFE 5L ZoHE H(E 40.7~44.8 7 F 1IE % A6 b4 A
{H (Zr/HF=33 ~ 40), Ui W% 2 5 I Ak od 72 vh A7 7
ISR S &R AR A EAE R, {45 Ta, Zr #a1a)
AR Nb, Hf M 5 . U 7 0 8.44x10°~35.9x
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Fig. 7 Main element diagrams of the U-bearing granite in Dongshang deposit

(a) Si0,—~(K,0+Na,0) diagram (Middlemost, 1994); (b)SiO,—K,O diagram (Peccerillo and Taylor, 1976); (c) A/CNK—ANK diagram (Maniar and

Piccoli, 1989); (d) SiO,—P,05 diagram

The JL data was analyzed for this article; The GF data was quoted from Wang (2017).

10°°, B R KT 8x10°°, J@ & AL i< 5, 5 7 fl e~
B 7R B A PRI — B
333 MU E4FAE

i 1 7= 8 4E 4 #+ ZREE=21.6x10"°~50.7x10°(*F
¥ 4 39.6x10°), LREE/HREE=6.75~8.07(°F ¥ {4
7.51), (La/Yb)=8.50~ 12.0( 3 {& 10.1), P & & 4
B+, s ER L. (La/Sm)y=2.78~3.61 F ¥ {H
3.13), M 4B W s (Gd/Yb)\=1.86~2.32(F 3
{E 2.16), T /B o BROBLB AT B i AL E 53 ih
2 5 B i - T o il 2 R X A B T A T 43
2k AR X S 25 14 7 A (5] 8b) 5 0Bu=0.34~0.48(~F 35 {H

0.39), Bu o S 8, 546 R 72 I 5 A (S 7Y ) 1k
AR T B E — B (B R 2006) .

4 ik

41 BERK

SO e D O ME BT R (N K e T B
GBI R T8 A U-Pb g 4R, IR
A F 147~141 Ma Z [8] (E i, 2017; %5 #2, 2018; X1
A2, 2019), JEXFAE X0 5 v & Al i SR Bk G ) O
U-Pb SE4E, 4Rl 144 Ma( X112, 2019; Xieetal., 2019) .
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Fig. 8 Primitive mantle-normalized trace element spider diagram and chondrite-normalized REE distribution pattern of the U-bearing granite in
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(a) Primitive mantle-normalized trace element spider diagram; (b) Chondrite-normalized REE distribution pattern

The JL data was analyzed for this article; The GF data was quoted from Wang (2017).

H2 7= Al A6 5 2 B8 BT AR R R B . SO
XF Al b Bl R AR A D A R —— 8 A
HA J5 7 JF ) LA-ICP-MS U-Pb & 4, KA 4E i R
152~151 Ma( &l 5, €] 6) , & WAL & 5 08 10T e Ak
P, el IR YA I H AR
42 BXMEREEAKE

T b7 gl A s = N AE 44 o HhoHDRL IR PR
()= B K A, & i (w(Si0,)>70%) . &
(A/CNK>1.1), J& & 8 85 6k tE R 90 16 i< & 5 7
A/CNK-A/NK, SiO,~P,0, Elf#( & 7c. 7d) LA S ( Zr+Nb+
Ce+Y)—(K,0+Na,0)/CaO Fll  (Zr+Ce+Y)—(Rb/Ba) K]
fift b (1€l 9a, 9b) KARBL A T ELEE L S BUAL R A X

i 45 5 AE B A 1Y CaO/Na,0>0.3, I 7R TR X ) i
WA A A3 CaO/Na,0<0.3, I 7R U5 X 9 & B+ 9
W (Sylvester, 1998; =155 %5, 2016) o i b7l 4 4]
#+ CaO/Na,0=0.13~0.20<0.3, 7 B H I X ¥y Jit 3= 2
S R YU A A1, 5 Rb/Sr—Rb/Ba Fl (Na,O+
K,0)/(MgO+FeO"™+Ti0,)—(Na,0+K,0+MgO+FeO "+
TiO) B fifF Hix B AL R A WA T “F /X -
Tes” XM B H = B A" X B4R — 3%
(& 10), B 75 FHLU8 X4 51 A fig 2 78 K Bl f e IX 28 1
5 Z1 b 72 Ak 2 KUAR IR 55 4 3830 ik 1) 3 RHR A
BRI (LIRS, 2016) .

F AR i 0 3R B A A IR b o R
b AR Ak B, R HE T A 1 VR R AR b R R Y
H R B GBCR 78, 19925 Zhao and Zhou, 1997; T
W45, 2019; /N KA, 2022) o B PR A AE A B
¢ = 1) Rb/Sr Fl Rb/Nb L AH, “F 34 18 43 51 Ry 12.6 FlI
324, Wi s HUR A O 2B RE B 1 Bl o W .
Rb/Sr il Rb/Ba A5 Si0, & & 2 55 1 IE M XX R,
5 78 1% G X B K 7 T B N 4 A ST
fb. TEH HICE T, (Gd/Yb)=1.86~2.32, 5/~
AR . i Eu 559 B i, 6Eu=0.34~0.48, i
TN IR AL I B R A A R I AR A o S 4 X
HOUR X R B AR A B U A (R AR
2022) .
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Fig. 12 Relation diagram of granite and source rock
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AR TE =Y. ARNACAR | JEIE AR 6
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i 7.95%) . F5 5k A (A/CNK SE31E 1.22) L 8 KT
£ (K,0/Na,0 FH1E 1.20), & & U(U 28 5 20.5x
10°) . Rb, Cs. Li, Be. W. Sn., Ta fll F &0 &, 4 4l
FeAE (CF 3415 0.31) /N T 3, #2 %% + & 4 (LREE/HREE
EHMH 7.51) . #if R B (SEu - ¥ {H 0.39), £
A UG5 7 1456x10°°) & o X SR b 22 41 o0 4
TS5 T 16 i< 5 LAl 42 DXl ) VA AR R L
Bl AN T B8 ZE A R 0 M BR Ak 2 2 g R AE
— (£, TP ZAK A L ARMMBENRMES
w7,

4 REFMERSE. KIEH, TEEESFEAMKKFERE TR
Table 4 Comparison table of petrogeochemical components of Dongshang U-bearing granite, Changjiang granite and Daguzhai granite
ik Si0y/% K,0+Na,0/%  K,0/Na,0  CaO/Na,0  A/CNK  YREE/(x10°) LREE/HREE OEu
KT 74.00 8.22 1.81 031 111 197.0 7.38 0.21
il I 73.90 7.95 1.20 0.17 1.22 39.6 751 0.39
T 73.20 8.39 1.69 0.22 1.22 205.0 443 0.33
ik (Zr+Nb+Ce+Y)/(x107°) Zr/Hf Rb/Sr U/(x107°) Th/U BEAU/(X107) A Th/(x107°) A Th/U
Kir 252.00 24.60 10.50 18.00 2.22 2453 1084 0.75
il I 107.00 36.90 12.60 20.50 031 2592 660 0.49
e 249.00 33.20 6.75 19.50 2.45 68348 33230 0.48

TE: TS ARG | BRI (2021), RITEWEWRS | A HPERE(2014)

5 i

(R 7= hAE 5 2 S roRURL BEAR BB (=) = B
1654 A, B 0 M TR A U-Pb 45 % 4 B A 1521
Ma Fl 15142 Ma, 4F % 75 1% 25 0 [Jl 9 — 3k, SR WZ Ak
B A R LR R M A R R B E .

(2)3 L =4 Ae i A & kL ik, =R, &
BRLIRER . BB BE, A T Ba. Sr. Nb. Ti 7 #it .
Rb, U, Pb, Ta BE &, B Lt EE OB E, B &
B BT Sk R BT S AU A B A, A AR L R [ Al
Ly 8 25 B 1 B BE U0 M X 3T Gy B SUMR LB 2 AR
MU E 12 B ) A2 U 53 38 43 I Rl 1) 7= 0 o

(3 b 7™ il 48 5 A 5 7= fl R VA R L 3T 8
FEH R B A M LB A A ER AL 2 R AE, W 4
Rb/Sr W fH & . Th/U W fE /D T 3. 85 ol & &= 5 S5 46
AR R PR RIAE B, EA R BRI G SR SR T .

References

China National Nuclear Corporation, 1996. Prospecting guidebook on granite-
related uranium deposits: EJ/T 996—1996 [S]. Beijing: Nuclear Industry
Standardization Institute: 1-67. (in Chinese)

CHEN D, LUO P, ZENG Z F, et al., 2022. Petrogenesis and implications of

the Dupangling compound granite in southern Hunan Province, China:

Constraints from mineralogical chemistry, zircon U-Pb age, geochemistry
and Nd-Hf isotope[J]. Journal of Geomechanics, 28(4): 617-641. (in
Chinese with English abstract)

CHEN Z'Y, WANG D H, 2014. The significance of Th, U contents and Th/U
ratios of zircons in distinguishing uranium-producing and non-uranium-
producing granites[J]. Mineral Deposits, 33(S1):1159-1160. DONG S W,
ZHANG Y Q, LONG C X, et al., 2007. Jurassic tectonic revolution in
China and new interpretation of the Yanshan Movement[J]. Acta Geolo-
gica Sinica, 81(11): 1449-1461. (in Chinese with English abstract)(in
Chinese)

DOU X P, 2004. Genetic types of granitoids in eastern China and their rela-
tionship to uranium metallogenesis[J]. Uranium Geology, 20(6): 330-
336. (in Chinese with English abstract)

DOU X P, XIONG C, DU X S, et al., 2015. Study on uranium contents and
the characteristics of migration enrichment in some granitic plutons of
East China[J]. World Nuclear Geoscience, 32(3): 145-151. (in Chinese
with English abstract)

DUAN Z, LIAO S B, CHU P L, et al., 2019. Zircon U-Pb ages of the Neo-
proterozoic Jiuling complex granitoid in the eastern segment of the Jiang-
nan orogen and its tectonic significance[J]. Geology in China, 46(3):
493-516. (in Chinese with English abstract)

GUOCL,CHEN Z Y, LOUF S, et al., 2014. Geochemical characteristics and
genetic types of the W-Sn bearing Late Jurassic granites in the Nanling re-
gion[J]. Geotectonica et Metallogenia, 38(2): 301-311. (in Chinese
with English abstract)

GUO X F, WANG Q L, JING Y H, et al, 2022. Zircon U-Pb Geochronology
and Hf Isotope Characteristics of the Xihuashan Granites in Southern Ji-
angxi Province and Their Geological Significance[J]. Geology and Ex-
ploration, 58(3): 585-597. (in Chinese with English abstract)

HARRIS N B W, INGER S, 1992. Trace element modelling of pelite-derived
granites[J]. Contributions to Mineralogy and Petrology, 110(1): 46-56.


https://doi.org/$refDoi

% 6 M

JERMS, AF . BV AL AR AR b A B AC L AT MR Al A AT A H i T 913

JIANG S Y, PENG N J, HUANG L C, et al., 2015. Geological characteristic
and ore genesis of the giant tungsten deposits from the Dahutang ore-con-
centrated district in northern Jiangxi Province[J]. Acta Petrologica Sin-
ica, 31(3): 639-655. (in Chinese with English abstract)

LANHF, LINGHF, SUNL Q, et al., 2016. Study on petrogenesis and urani-
um mineralization potential of Taojindong granite in southern Zhuguang-
shan composite pluton[J]. Geological Journal of China Universities,
22(1): 12-29. (in Chinese with English abstract)

LEE SY, BARNES C G, SNOKE A W, et al., 2003. Petrogenesis of Mesozo-
ic, Peraluminous granites in the Lamoille Canyon area, Ruby Mountains,
Nevada, USA[J]. Journal of Petrology, 44(4): 713-732.

LING HF, SHEN W Z, SUN T, et al., 2006. Genesis and source characterist-
ics of 22 Yanshanian granites in Guangdong province: study of element
and Nd-Sr isotopes [J]. Acta Petrologica Sinica, 22(11): 2687-2703. (in
Chinese with English abstract)

LIU Y, 2019. The mineralogical characteristics of the rare-metal granites in Ji-
uling district, Jiangxi province and the implication for the various metal-
logenic mechanism[D]. Nanjing University. (in Chinese with English ab-
stract)

LIUY S, HU Z C, GAO S, et al., 2008. In situ analysis of major and trace ele-
ments of anhydrous minerals by LA-ICP-MS without applying an intern-
al standard [J]. Chemical Geology, 257(1-2): 34-43.

LIUY S, GAO S, HU Z C, et al., 2010. Continental and oceanic crust recyc-
ling-induced melt—peridotite interactions in the Trans-North China Oro-
gen: U-Pb dating, Hf isotopes and trace elements in zircons from mantle
xenoliths [J]. Journal of Petrology, 51(1-2): 537-571.

LUDWIG K R, 2003. Isoplot/Ex, Version 3.00: a geochronological toolkit for
Microsoft Excel[M]. Berkeley: Berkeley Geochronology Center.

MANIAR P D, PICCOLI P M, 1989. Tectonic discrimination of
granitoids [J]. GSA Bulletin, 101(5): 635-643.

MAO J W, XIE G Q, GUO C L, et al., 2008. Spatial-temporal distribution of
Mesozoic Ore Deposits in South China and their metallogenic settings [J].
Geological Journal of China Universities, 14(4): 510-526. (in Chinese
with English abstract)

MAO J W, CHEN M H, YUAN S D, et al., 2011. Geological characteristics of
the Qinhang (or Shihang) metallogenic belt in South China and spatial-
temporal distribution regularity of mineral deposits[J]. Acta Geologica
Sinica, 85(5): 636-658. (in Chinese with English abstract)

MIDDLEMOST E A K, 1994. Naming materials in the magma/igneous rock
system[J]. Earth-Science Reviews, 37(3-4): 215-224.

PEARCE J, 1996. Sources and settings of granitic rocks[J]. Episodes, 19(4):
120-125.

PECCERILLO A, TAYLOR S R, 1976. Geochemistry of Eocene calc-al-
kaline volcanic rocks from the Kastamonu area, northern Turkey[J]. Con-
tributions to Mineralogy and Petrology, 58(1): 63-81.

QIN C, 2018. Preliminary study of mineralization potentiality of Shiziling
muscovite granite, Jiangxi province[D]. Beijing: China University of
Geosciences (Beijing). (in Chinese with English abstract)

SONG B, ZHANG Y H, WAN Y S, et al., 2002. Mount making and proced-
ure of the SHRIMP dating[J]. Geological Review, 48(S1): 26-30. (in
Chinese with English abstract)

SUNIJ D, LI HL, LUF, et al, 2022. Geochemistry,Zircon U-Pb Ages,and Hf
Isotopes of the Mengshan Rock Mass in Western Jiangxi Province and
Their Geologic Implications[J]. Geology and Exploration, 58(1): 96-
107. (in Chinese with English abstract)

SUN S S, MCDONOUGH W F, 1989. Chemical and isotopic systematics of
oceanic basalts: implications for mantle composition and processes[J].
Geological Society, London, Special Publications, 42(1): 313-345.

SYLVESTER P J, 1998. Post-collisional strongly peraluminous granites[J].

Lithos, 45(1-4): 29-44.

TAN J, WEIJ H, L1 Y J, et al., 2007. Some reviews on diagenesis and metal-
logeny of the Mesozoic crustal remelting granitoids in the Nanling re-
gion[J]. Geological Review, 53(3): 349-362. (in Chinese with English
abstract)

TIAN Z J, 2014. Uranium-bearing and barren granites from the Zhuguang
mountain: geochronology, Element geochemistry, mineralogy comparis-
on[D]. Beijing: China University of Geosciences (Beijing). (in Chinese
with English abstract)

WANG D, 2017. Formation of huge granitic batholiths in Jiuling area of North
Jiangxi province[D]. Nanjing: Nanjing University. (in Chinese with Eng-
lish abstract)

WANG L J, WANG J B, WANG Y Z, et al., 2013. Geological characteristics
of host granite intrusions of the W-Sn-Nb-Ta deposit, Nanling area,
ChinalJ]. Minerl Exploration, 4(6): 598-608. (in Chinese with English
abstract)

WANG T, GUO L, LI S, et al., 2019. Some important issues in the study of
granite tectonics[J]. Journal of Geomechanics, 25(5): 899-919. (in
Chinese with English abstract)

WANG W L, TENG X J, LIU Y, et al., 2017. Zircon U-Pb chronology and
geochemical characteristics of the Wuheertu granite mass in Langshan,
Inner Mongolia[J]. Journal of Geomechanics, 23(3): 382-396. (in
Chinese with English abstract)

WHALEN J B, CURRIE K L, CHAPPELL B W, 1987. A-type granites: geo-
chemical characteristics, discrimination and petrogenesis[J]. Contribu-
tions to Mineralogy and Petrology, 95(4): 407-419.

WU Y B, ZHENG Y F, 2004. Genesis of zircon and its constraints on inter-
pretation of U-Pb age[J]. Chinese Science Bulletin, 49(15): 1554-1569.

XIANG X K, YIN Q Q, SUN K K, et al., 2015a. Origin of the Dahutang syn-
collisional granite-porphyry in the middle segment of the Jiangnan oro-
gen: zircon U-Pb geochronologic, geochemical and Nd-Hf isotopic con-
straints[J]. Acta Petrologica et Mineralogica, 34(5): 581-600. (in
Chinese with English abstract)

XIANG X K, YIN Q Q, FENG C Y, et al., 2015b. Elements and fluids migra-
tion regularity of granodiorite alteration zones in the Shimensi tungsten
polymetallic deposit in northern Jiangxi and their constrain on mineraliza-
tion[J]. Acta Geologica Sinica, 89(7): 1273-1287. (in Chinese with
English abstract)

XIAO Z B, WANG H C, KANG J L, et al., 2017. U-Pb chronology, Hf iso-
tope and geological implication of zircons from the Neoarchean quartzite
in Changyi area, eastern Shandong[J]. Acta Petrologica Sinica, 33(9):
2925-2938. (in Chinese with English abstract)

XIE L, LIU Y, WANG R C, et al., 2019. Li-Nb—Ta mineralization in the Jur-
assic Yifeng Granite-aplite intrusion within the Neoproterozoic Jiuling
batholith, South China: a fluid-rich and Quenching Ore-forming
process [J]. Journal of Asian Earth Sciences, 185(17): 104047.

XU X S, ZHANG H, WU Y, et al., 2021. Disintegration of Daguzhai compos-
ite pluton in South Jiangxi and its geological implication[J]. Uranium
Geology, 37(3): 398-405. (in Chinese with English abstract)

ZHANG D, LI F, HE X L, et al., 2021. Mesozoic tectonic deformation and its
rock / ore-control mechanism in the important metallogenic belts in South
China[J]. Journal of Geomechanics, 27(4): 497-528. (in Chinese with
English abstract)

ZHANG Y, PAN J Y, MA D S, et al.,, 2017. Re-Os molybdenite age of
Dawutang tungsten ore district of northwest Jiangxi and its geological sig-
nificance [J]. Mineral Deposits, 36(3): 749-769. (in Chinese with Eng-
lish abstract)

ZHANG Y, 2018. Ore-forming fluid evolution and Sb-Au-W metallogenesis
in the Central Hunan-northwestern Jiangxi, South China[D]. Nanjing:


https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi
https://doi.org/$refDoi

914 ¥R 55 54 https://journal.geomech.ac.cn 2023

Nanjing University. (in Chinese with English abstract)

ZHANG Y, LIUN Q, PAN J Y, et al. , 2019. Multi-mineralization stages of
the Shimengsi giant tungsten deposit of Northwest Jiangxi: the applica-
tion of cumulative frequency distribution in tungsten ore genesis and ore
prospecting[J]. Journal of East China University of Technology, 42(4):
334-341, 367. (in Chinese with English abstract)

ZHANG Y, PANJ Y, MA D S, et al., 2020. Lithium element enrichment and
inspiration for prospecting for rare-metal mineralization in the Dahutang
tungsten deposit: constraints from mineralogy and geochemistry of hydro-
thermal alteration[J]. Acta Geologica Sinica, 94(11): 3321-3342. (in
Chinese with English abstract)

ZHANG Y Q, DONG S W, ZHAO Y, et al., 2007. Jurassic tectonics of North
China: a synthetic view[J]. Acta Geologica Sinica, 81(11): 1462-1480.
(in Chinese with English abstract)

ZHAO F M, 2011. Research and evaluation of uranium deposits in China
(volume IV):
deposit[M]. Beijing: China Nuclear Geology. (in Chinese)

ZHAO Z H, 1992. Trace element geochemical[J]. Advances in Earth Sci-
ence, 7(5): 65-66. (in Chinese)

ZHAO Z H, ZHOU L D, 1997. REE geochemistry of some alkali-rich intrus-
ive rocks in China[J]. Science in China Series D:Earth Sciences, 40(2):
145-158.

ZHOU J T, WANG G B, HE S F, et al. , 2011. Diagenesis and mineralization
of Ganfang rock in Yifeng, Jiangxi province[J]. Journal of East China In-
stitute of Technology, 34(4): 345-351, 358. (in Chinese with English ab-

stract)

B o 325 STk

Wi, 2 M8, 45 7507, 4, 2022, 1 5 #B PE IS 52 2 AE B A R 2 b 5
S A | B A U-Pb AR AR A Ll BR K 2 5 Nd-HE [ A7 %
2y (1), ML 97 %7 %41, 28(4) : 617-641.

B die 5%, B LT, 2014, 4% & Th, U & &2 Th/U B X =l A 7= 4h
AL i1 25 R B 0 50 (30 97 R A B, 33(S1): 1159-1160.

WA, TR BR, A 24, 45, 2007 T E AR B 40K i R 5 e 6B Bl
B R [J]. 3l 24 40, 81(11): 1449-1461.

/-, 2004, £ 7R Hb X6 54 A28 R PR 2 A T HC 5 i s i O &R LD
il Hb T, 2006) : 330-336.

SE/NT, REE, AL, A5, 2015, AR ZR DX B 43 7K B A R B i R E
B AR RRAE O 5T [0, A1 A% B R 2%, 32(3) : 145-151.

B, B3 58 % F A, 45, 2019, VTR i 145 AR BB ot A0 ILg & K
R B A U-Pb AF AR 2% ot 1 2 SC ). rp [ b i, 46(3) : 493-516.

SR, BRIR T, Bk A, 45, 2014, RIS S TR A SR TR 2 46
A I R L @ TS (I, KAy 8 5 s 2%, 38(2): 301-311.

N, R TR, R — ik, 5, 2022, 8 g P4 4 1 AL 4K A B A U-
Pb 4E A 2 A1 HE [F] 7 2 45 fF B ot B 2 ) [0]. 3 5 3 4%,
58(3): 585-597.

P, TR, S, 4F, 2015, b I S BT X R R R A T M
TR AE KR PR R (1] 5 A0 24 41, 31(3) 2 639-655.

2 e, et TG FhL R, 4, 2016 35 LU A Bk 4 TR AE 5 A R AL A
il T 7 R (3] R AR B A= 4R, 22(1) : 12-29.

UL, TRTE N, P, S, 2006, TR 22 A e 1L B 4K B A TR X RR
IE B2 A - JC & B Nd-Sr [Rl 7 RS [J]. 55 A 244, 22(11) : 2687-
2703.

X 52, 2019. YL VG JUIE M X B A7 4 J8 16 X 5 0 0 2 R AE 5 50w AL il
72 SEYEBF S D). B K 2.

B, W, SR, 45, 2008, B X P AR AR 35 E 4 JE R
235 3 A FUEE AR 0T FRBE (U], S RSl BT 2% 4, 14(4) 1 510-526.

B0, BRAER AL, N, 25, 2011, AR TG M IX AR BT 0GB A Hb 5 R fiF A

carbonaceous-siliceous-pelitic rock type uranium

R Bb 25 40 A B (D). MR 2448, 85(5) : 636-658.

ZA, 2018, VL VE B E W0 F 04 (9 = B4 5 25 8050 )1 B 5T (D). db 3
o S 3K (b an).

KV, ik K, 7 A, 45, 2002, #5 /7 SHRIMP £ 5 0 il /5 . 48 84 D
TE AT KA ATie ). # B8 3T, 48(S1): 26-30.

IhEEA, 2R S, Bl L, AF, 2022, B0 52 L A R b Bk Tk | B A U-
Pb 4% . HF [F] {57 3 F7AF I 5t 22 S [T]. 4 5 5 4%, 58(1): 96-
107.

T, BRIV, A HE A, A, 2007, B 04 AR AR I e T R AE B A R
T A O (a8 T, 53(3): 349-362.

HH A HE, 2014, 35 T Ll = 4l 5 R F= Sl 18 1 5 1 AR AR 2 | R 2% i
Y2 FE AR HOAIF 5 [D]. A6 50 o R K A (dh ).

Fi, 2017 WAL Jud H X E B AT 5CAE K A AR BT AL (D). B AL R
K.

T AR, T, TR A, 5, 2013, 3% [ g 04 M X 45 8 48 40 57 IR i
A6 0 35T R AR AR (0], 5 7= 4, 4(6) : 598-608.

EVE, A, A, 5, 2019, 76 B A R b A i 5 9 A T 2 ) B
(J]. b 57 3 27 241, 25(5) : 899-919.

F 3T, A A, XV, A5, 2017, P9 5 AR 1L 5 RUR AR A A TR S
A7 U-Pb 4E 10 2% K M BR Ak 2 5 4E (7). 3 50 1 222 4, 23(3) 2 382-
396.

FITCAR, KK T, 2004, 45 A7 PR T 2 WF 5T B X U-Pb AF % i R
B 1 2 (0. Bk 238 41z, 49(16) : 1589-1604.

TH2E, TR, I 5, 4%, 2015, VI RG 1 LA A B ok ) R A 1
A6 B B2 00 A - B 47 U-Pb AR (2% | M BR 1k 2% A Nd-HF 7] i %
W2y [T, &AW 2445k, 34(5) : 581-600.

TR, FHE R, MM, 4, 20150, AL A TR £ SR TR B K
IR A Il AR A7 6 & TR AR KT B B A R X VR A 24 0]
Hh 5 2% 4z, 89(7) : 1273-1287.

Y R, F S, BN, 45, 2017, AR B B H KO RS A Y
B A7 U-Pb 4F AR 2 R HE R 7 5 FRAE B B 8 S [0, 25 A0 2 4,
33(9): 2925-2938.

B, sl S B8, A, 2021, R AT T 28 & 2N AE B A AR 00 1R R I
Hb R (3], Al H R, 37(3) : 398-405.

dkak, 2205, B R, 4F, 2021, 8 R E BT X o AR AR AR B K
HyE a0 U L], W T %224, 27(4) : 497-528.

TR F LB EAK, DR, &, 2017, 8 76 d6 K 0 5 X AR AR K
Re-Os [f] {3 Z AE AR 20 55 (1], 07 AR 53, 36(3) : 749-769.

Tk 53, 2018, i o -5 74 AL 9 0 AR 3 AL 5 Sb-Au-W BB [D]. B
K

ik 55, XU B, WE 5ROk, 45, 2019, #EPH A6 AT SR RO A 5K 22 00
W VE T BB AR ACAE 4 0 PR B e v i L (0], AR AR 3
ToR2E% 4 (B RBHIR), 42(4) : 334-341,367.

ik 55, W Rk, TR T, 2020, 80U I WIS AL BRI A 4T
AR ML R R A A 4 R AR S n (). M R,
94(11): 3321-3342.

kbR, BE B S0, M, 48, 2007, R OR B L0 K MR o 50 SR A
PO, MR 2% 4%, 81(11): 1462-1480.

BRURE, 2010, o = h 00 R OF 52 PF M R DU 4 ): Bk i U 4 B AT R
[M]. b5t o A Tl R

BPRAE, 1992 it JU R ML BR AL 2 [T]. b 3R BL 2 HEJE, 7(5) 2 65-66.

WO Tk B S E, 19960 48 K G B 4l B 3k 50 48 B9 . EUT
976— 1996[S]. At 5T : 4% Tl b v AL BF 58 i« 1-67.

JARIE, T EDR, T I, %, 2011 7T 76 B R b X H B 4 O s
PEJH 43 00 LI, 75 46 B T K 4 %4 R (B R BL 5 W), 34(4): 345-
351,358.


https://doi.org/$refDoi

	0 引言
	1 研究区地质特征
	2 样品和分析方法
	2.1 岩相学特征
	2.2 主微量元素及稀土元素分析
	2.3 锆石U–Pb年龄分析
	2.4 独居石U–Pb年龄分析

	3 分析结果
	3.1 锆石U–Pb年龄
	3.2 独居石U–Pb年龄
	3.3 地球化学特征
	3.3.1 主量元素特征
	3.3.2 微量元素特征
	3.3.3 稀土元素特征


	4 讨论
	4.1 成岩时代
	4.2 源区性质与岩石成因
	4.3 成岩构造背景
	4.4 铀成矿潜力分析

	5 结论
	参考文献

