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Abstract: In this paper, the authors made a comparative study of the geochemical characteristics of trace elements
and REE for various rocks such as granites and dolerites as well as uranium ores from the Shangjiao uranium deposit
of southern Jiangxi. The ore-forming material source and metallogenic model of the Shangjiao uranium deposit were
discussed. Based as geological and elemental geochemical data, the authors have reached some conclusions:
(D The high U content and low Th/U values of early Indosinian granites and early Yanshanian granites suggest that
both granites had the capability of providing adequate sources of uranium for uranium mineralization in the study

area, and the potential of early Yanshanian granites for providing the sources of uranium was even greater; (2) There

ks BEA: 2017 -10-19; #EF HHE: 2018 -02 - 12

LB EEE SR RIIH (2017YFC0602604) ; [F 5K BARFF ¥ F 40 H (41772066, U1403292) ;o [E 4 57 I8 i J=) o o £ 150 H
(12120115035601 )

RN REH1989— O, Y, BUK, WA, MRS TR L, SFR 1 AR ERAL S VB HL BT, E-mail: dehaiwu@
163. com; JMHAEH: WFAKC1967 — D, U, BUK, #I%, W-LAETI, EEAFEN RIBERILEISY, E-mail: jypan@ ecit. cn.o



%5 4 1 R

R AT PR AR T B MR AL S R A S O AR 591

&

was almost no change in the content of trace elements and REE and distribution patterns during hydromicazation of
granites, but there occurred uranium enrichment and mineralization and REE remobilization during the superposi-
tion of hematitization. These phenomena imply that hematitization was more closely related to uranium mineraliza-
tion in the study area; (3) The trace elements distribution patterns of dolerites show mantle characteristics, signifi-
cantly different from features of granites and uranium ores, and the U content and U/Th ratios of altered dolerites
are obviously higher than those of fresh dolerites, which suggests that the ore-forming material of the Shangjiao ura-
nium deposit was not derived from dolerites. Large areas of hematitization imply that dolerites provided ore-forming
components and volatiles( CH,, CO, CO,, H,S and Fe’") for oxidation-reduction reaction of uranium mineraliza-
tion, so that the migration of U®" experienced deoxidation to form U** and precipitated mineralization material;
(@) The trace elements distribution patterns of uranium ores and granites show high similarity and gradual relation-
ship, indicating that ore-forming material was derived from granites. The total REE content of uranium ores is obvi-
ously lower than that of granites and dolerites, indicating that the ore-forming fluids were characterized by a lack of
REE. In combination with the geological background of mineralization, the characteristics of magmatic-structure-
alteration and geochemical characteristics of trace elements, the authors have improved the metallogenic model of
the deposit.
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Fig. 1

Sketch geological map of (ingzhangshan composite pluton ( modified after Zhang Min et al. , 2006)
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1—Middle Devonian; 2—Sinian; 3—granite-porphyry; 4—Late Yanshanian fine-grained granite; 5—syenite and quartz-syenite; 6—Early

L

Yanshanian medium-fine grained two-mica granite; 7—Early Indosinian midgrain porphyritic biotite granite; 8—Early Indosinian middle-coarse
grained porphyritic biotite granite; 9—FEarly Indosinian coarse grained porphyritic biotite granite; 10—silicified shatter zone; 11—fault alteration

zone; 12—intermediate-basic dike; 13—fault zone; 14—deposit and its serial number; 15—sampling location and its serial number
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Fig. 3 The wall rock and ore samples of the Shangjiao uranium deposit
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Table 1 Detection limit of each element
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Fig. 4 Spider diagram of primitive mantle-nromalized trace elements of Shangjiao uranium deposit
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AR J A M e FR K A RN 0 R AE, (H B IR kAT
RIS, ARG M -+ 0 3R I3 AL 5 7%, SREE A7 FEAIK
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Table 3 Analytical results of rare earth elements in different kinds of samples from the Shangjiao uranium deposit
Frah i La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm
HS001-1 43.2 87.9 9.51 29.8 572 088 453 068 408 089 265 044
i 4 HS026 61.0 130.0 13.85 443 821 088 524 058 264 044 111 015
{Ei HS035 64.6 135.5 1420 4438 818 08 545 057 255 043 113 015
] HS086 78.2 161.0 17.50 595 1040 127 664 080 432 073 191 027
Al HS024 51.4 109.0 1120 365 683 075 491 058 272 050 123 017
HS002-1 71.3 143.0 15.05 459 787 108 594 074 392 078 207 031
N HS080 14.2 31.1 3.02 1.3 286 038 220 029 146 024 071 0.1
HS081 28.3 59.4 6.21 22.0 465 053 364 049 270 046 130 020
s HS004-1 40.5 81.0 8.68 27.4 531 071 344 039 1.8 032 088 0.2
- p—_ HS010 49.5 54.3 9.99 30.2 538 062 341 041 184 031 074 010
HS022 493 979 10.55 329 616 071 441 054 235 042 119 015
o HS023 523 107.0 11.35 36.0 672 079 481 056 258 048 123 018
HS005 12.1 30.6 4,12 183 505 216 634 100 645 140 411 057
fiE g i HS043 152 373 4.89 212 569 237 731 111 701 158 447 066
ey HS046 254 592 7.51 30.0 694 277 702 095 522 103 265 035
A HS082 46.0 99.8 11.75 484 1025 243 855 106 619 114 319 045
HS071-1 83 21.0 243 8.4 214 043 265 059 462 096 309 045
HS072-1 62 14.5 1.81 6.5 208 039 210 036 248 045 127 017
R HS076 36 49 1.38 5.9 175 019 234 038 260 052 162 024
HS077 87 17.8 332 133 452 047 420 067 391 073 199 028
HS083 24 56 0.71 3.0 093 019 101 020 146 029 094 014
&R3
Continued Table 3
FEq Yb Lu Y YREE LREE HREE  LREE/HREE (La/Yb)y &Eu 8Ce
2.78 0.44 26.9 193.50 177.01 16.49 10.73 10.50 051 098
A~ 0.85 0.11 12.7 269.36 258.24 11.12 23.22 48.49 038  1.02
WEAE R 1.00 0.13 12.6 279.55 268.14 11.41 23.50 43.65 037 101
1.70 0.25 20.4 344.49 327.87 16.62 19.73 31.08 044 099
FE11 0.98 0.15 13.7 226.92 215.68 11.24 19.19 3544 038  1.03
1.96 0.31 236 300.23 284.20 16.03 17.73 2458 046 098
13 ] 0.69 0.10 76 68.66 62.86 5.80 10.84 13.91 045 107
1.17 0.17 142 13122 121.09 10.13 11.95 16.35 038  1.01
0.72 0.09 96 17145 163.60 785 20.84 38.01 048 097
AR
. 0.56 0.07 9.1 15743 149.99 744 20.16 59.73 041 055
0.93 0.13 13.0 207.64 197.52 10.12 19.52 35.82 040 097
1.10 0.15 13.7 225.25 214.16 11.09 19.31 32.13 041 099
3.38 048 359 96.06 72.33 23.73 3.05 242 117 1.01
P Wkt 3.86 0.56 412 11331 86.65 26.66 325 2.66 112 1.01
2.00 027 278 151.41 131.82 19.59 6.73 8.58 119 1.00
A 3.04 048 316 24273 218.63 24.10 9.07 10.23 077 099
3.07 048 344 58.61 42.70 15.91 2.68 1.83 055  1.09
1.19 0.18 13.8 39.68 31.48 8.20 3.84 3.52 057 101
A 1.54 0.21 19.5 27.17 17.72 945 1.88 1.58 029 052
1.85 025 29 61.99 48.11 13.88 347 318 032 078

0.87 0.13 9.30 17.90 12.86 5.04 2.55 1.86 0.60 1.00
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Fig.5 Condrorite-normalized REE patterns of the Shangjiao uranium deposit ( condrorite data from Sun and McDonough, 1989)
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Table 4 Metallogenic model parameters of the Shangjiao uranium deposit
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Fig. 6 Metallogenic model of the Shangjiao uranium deposit
(modified after Huang Guolong et al. , 2015) @
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I—Early Indosinian middle-coarse grained porphyritic biotite granite;

2—Early Yanshanian medium-fine grained two-mica granite; 3—silici-
fication halo; 4—hematitization halo; 5—original metallogenic hydro-
thermal fluid; 6—orebody; 7—fault; 8 —intermediate-basic dike; 9—
direction of flow of the ore-forming fluids; 10—direction of atmospheric

precipitation
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