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Characteristics of chlorite in Xiangyangping uranium ore deposit, middle
segment of Miaoershan and its petrogenetic and metallogenic significance
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Abstract: The Xiangyangping uranium ore deposit is a new-found deposit in Miaocershan ore field for the past few
years. Chloritization is one of the most important alteration types and prospecting indicators in the Xiangyangping
uranium deposit. Based on the detailed field and interior petrographic observation for the ore samples in the Xiang-
yangping uranium deposit, electron probe microanalyzer (EPMA) is employed to study paragenetic association char-
acteristics and morphological features of chlorites. Chemical compositions of chlorites could help to confirm the
chemical types of chlorites and formation condition of chlorites, and finally to discuss their formation mechanism
and the relationship with uranium mineralization. The chlorites in the Xiangyangping uranium ore deposit could

be divided into four types, including biotite-alteration type, fracture-filling type, uranium-associated types and clay
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minerals transformed types. The Fe-Si diagram has revealed that the chlorites are mainly brunsvigite area, partly

ripidolite and few pycnochlorite, respectively. The formation temperature range of chlorite is 190 ~265%C (averagely

239°C), which belong to the mesothermal epithermal alteration. The formation mechanism is dissolution-crystalliza-

tion and dissolution-migration-crystallization. The chloritization provided the environment for uranium mineraliza-

tion, and promoted the activation, migration and deposition of uranium.
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Tectonic position of Miaoershan(a) and geological sketch map of Miaoershan rock mass(b) and the middle part
of uranium ore field( ¢) (modified after Tan Shuang et al. , 2021)
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1—the Upper Yangtze Block; 2—the Jiangnan Block ; 3—Banxi Group; 4—Sinian; 5—Cambrian; 6—Ordovician; 7—Devonian; 8—Carboniferous;
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Fig. 1

9—-Cretaceous; 10—Quaternary; 11—Yanshaniam granite; 12—Indosinian granite; 13—Caledonian granite; 14—fault; 15—uranium deposit;

16—geological boundary; 17—middle of Miaoershan; 18—study area; 19—sampling location
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Fig. 2 Photos of chloritized cores from the Xiangyangping uranium deposit
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a, b—the photographs of drill core, and the dark red position is hematitization cataclasite with high grade uranium mineralization. Hanging and head-

ing side of the ore body developed the alteration of dark green chloritization; c—chlorites are closely associated with the uranium minerals; d—the

photographs of hand specimen, chlorites are closely associated with the uranium minerals
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Fig. 3 Petrographic features of various types of chlorites from the Xiangyangping uranium deposit
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a—Tflake-like chloritization biotite kept the biotite pseudomorph, apatite, pitchblende and other minerals filled in the cleavage crack and intergranular
crystals (single polarized light) ; b—chlorite distributed along the fractures of feldspar and quartz ( single polarized light) ; c—clay minerals trans-
formed chlorite and biotite during the adsorption of Mg and Fe from the ore-forming fluid, which showed sheet cloudy ( single polarized light) ;
d—chloritization biotite, apatite, pitchblende and other minerals filled in the cleavage crack ( backscatter); e—chlorite filled in the feldspar and
quartz, and metal minerals and uranium minerals precipitated in local reducing environment ( backscatter) ; f—the biotite was alterated by mineraliza-
tion period hydrothermal fluid, which surrounded by pitchblende and uranotile, and kept the biotite pseudomorph, appeared in irregular ( backscat-

ter) ; Ap—apatite; Chl—chlorite; Kfs—potash feldspar; Pit—pitchblende; Pl—plagioclase; Qtz—quartz; Urp—uranotile; Ur—uraninite
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Table 1 Electronic microprobe analyses of various types of chlorites from the Xiangyangping uranium deposit

Ei] 5 Sio, Tio, AL, 0,4 FeO MnO MgO Ca0 Na, 0 K,0 F cl Total
XYP1-2  27.10 0.05 20.79 30. 69 1.45 6.08 0.14 0.03 0.02 0.00 0.00 86. 34
XYP1-4 26.95 0.04 20.84 29.57  1.35 6.34 0.23 0.01 0.01 0.00 0.00  85.33
XYP2-1 24.80 0. 00 21.12 33.21 1.89 5.92 0. 00 0.03 0.05 0.00 0.00 87.02
XYP3-1 2433 0.11  20.60 30.75  2.00 5.7l 0.00 0.20 0.06  0.3% 002 83.97
XYP4-1 24.64  0.07  20.84 33.29  2.07 4.09 0.00 0.04 0.00 0.41 0.01  85.27
XYP4-2  24.71 0.08 21. 11 32.03 2.08 6.13 0.00 0.03 0.01 0.00 0.01 86. 18
XYP4-3  24.39 0.00 20.43 32.65 1.99 5.62 0.00 0.00 0.00 0.00 0.00 85.09
I XYP4-5 24.62 0.00 21.10 32.93 2.14 5.83 0.13 0.00 0.02 0.00 0.00 86.76
XYP5-1 27.28  0.07  20.27  29.91 1.08 6.12 0.20 0.04 0.10 0. 00 0.04  85.10
XYP5-2  29.23 0.20 20.07 30. 04 0.87 5.60 0.41 0.00 0.08 0.16 0.00 86. 60
XYP5-4  26.86 0.00 21. 11 30.90 1.43 6.11 0.20 0.00 0.04 0.00 0.00 86. 64
XYP6-1  26.18 0.10 21.26 31.61 1.65 6.39 0.02 0.06 0.09 0.00 0.00 87.36
XYP6-3 26.21  0.10  21.40 31.75  1.52 6.47 0.04 0.00 0.08 0. 00 0.00  87.57
XYP6-4 26.50  0.30  20.27 31.56  1.35 5.67 0. 15 0.04 0.19 0. 00 0.01  86.04
XYP6-5 25.49 0.10 20.90 31.87 1.68 6.26 0.05 0.11 0.03 0.00 0.01 86. 49
XYP1-6  24.55 0.18 20.74 33.63 1. 66 5.48 0.05 0.04 0.02 0.00 0.00 86. 35
XYP7-1  24.82 0.32 20.94 32.95 1.60 5.52 0.14 0.07 0.04 0.00 0.01 86. 40
XYP7-3 24.51  0.06  20.95 33.3¢ 1.69 547  0.04  0.06 0.0l  0.00  0.00  86.12
XYP8-8 26.23  0.06 21.14 33.80  1.35 5.61 0.18 0.00 0.03 0. 00 0.01  88.41
XYP8-9  25.40 0.04 20.75 33.24 1.85 5.74 0.02 0.00 0.01 0.00 0.00 87.06
XYP9-6 25.73  0.05  20.59 33.83 1.80  3.61  0.04  0.04  0.02 000 0.0l 8571
XYP9-8 24.38  0.22  21.08 32.92  1.91 5.51 0.08 0.04 0.01 0.00 0.00  86.14
Il XYP9-9  24.53 0.08 21.62 33.78 1.60 4.98 0. 06 0.00 0.01 0.00 0.00 86. 66
XYP9-10 25.43  0.05  20.83 32.60 1.8l 6.29 0.04 0.05 0.04 0. 00 0.01 87.14
XYP9-11 26.42 0.03 19.22 30. 90 1.44 6.84 0.30 0.07 0.03 0.00 0.00 85.25
XYPI11-4 25.02  0.26  20.99 32.56  1.90 5.92 0.02 0.04 0.02 0.30 0.01  86.90
XYP11-6  25.39 0.06 21.50 32.87 1.71 6.48 0.00 0.00 0.00 0.00 0.01 88.01
XYP12-8 24.64 0.05 19. 89 31.61 2.03 5.72 0.25 0.05 0.02 0.42 0.00 84.50
XYP12-9 24.67 0.04 20.75 32.00 2.17 6.10 0.08 0.04 0.02 0.00 0.01 85. 88
XYP12-5 24.31 0. 05 20. 62 32.33 2.06 5.75 0. 08 0. 06 0.03 0. 00 0.01 85.28
XYP6-16  23.83 0.02 20.49 35.15 1.33 5.52 0.04 0.00 0.02 0.57 0.01 86.75
XYP6-18  24.03 0.01 20.78 34.88 1.46 6.14 0.00 0.00 0.00 0.00 0.01 87.30
XYP7-22  23.65 0.06 20.52 34.86 1.46 5.53 0.08 0.02 0.00 0.00 0.00 86. 17
XYP8-10 23.91 0.03 20. 55 33.35 1.23 5.97 0.13 0.00 0.00 0.58 0.00 85.49
XYP8-12  23.00 0.09 20. 85 34.57 1.28 6.03 0. 00 0. 00 0. 00 0.00 0.01 85.81
XYP9-18  23.30 0.05 20. 88 34. 46 1.45 5.80 0.01 0.02 0.01 0.00 0.00 85.97
XYP9-23  23.86 0.02 20.73 34.15 1.40 6.62 0.00 0.02 0.00 0.00 0.00 86. 80
i} XYP13-1 23.64 0.02 20. 13 34. 60 1.05 6.01 0.05 0.01 0.00 0.00 0.00 85.50
XYP13-3  24.52 0.04 20.53 32.01 0.87 6.79 0.04 0.00 0.05 0.00 0.01 84. 86
XYP13-4  23.15 0.03 20. 84 35.09 1.38 5.91 0.04 0.04 0.00 0.00 0.01 86.49
XYP13-5 23.19 0.05 21.04 35.49 1.40 5.77 0.03 0.01 0.01 0.00 0.00 87.00
XYP13-6  23.36 0.02 20.02 34.29 1.36 5.82 0.11 0.06 0.02 0.00 0.00 85.06
XYP13-7 23.92 0.01 20.52 34.97 1.29 5.87 0.11 0.01 0.00 0.00 0.00 86.70
XYP13-9 23.38 0.09 21.14 35.05 1.21 6.21 0.02 0.00 0.01 0.00 0.01 87.11
XYP14-8 23.02 0.07 21.03 34.63 1.22 6.13 0.00 0.00 0.00 0.00 0.00 86. 10
XYP15-1 24.34 0.05 20.52 32.17 1. 66 5.29 0.14 0.13 0.05 0.00 0.03 84.37
XYP15-2 24.30 0.09 20.59 32.59 1.62 5.55 0.15 0.11 0.04 0.00 0.01 85.06
XYP15-4 24.99 0.23 21.04 32.84 1.78 5.49 0.15 0.13 0.04 0.00 0.02 86.72
XYP15-6  23.75 0.14 19.95 31.87 1.86 5.34 0.19 0.08 0.04 0. 00 0.02 83.24
XYP15-9 24.75 0.20 20. 86 32. 66 1.98 5.37 0.18 0.12 0.06 0.00 0.03 86. 19
XYP16-3 24.67 0.01 21.12 32.37 1.87 5.99 0.02 0.00 0.01 0.00 0.00 86. 05
XYP16-4  25.30 0.00 20. 69 31. 66 1.74 5.87 0.09 0.00 0.05 0.00 0.00 85.40
v XYP16-5 24.61 0.03 20.70 31.92 1.82 5.58 0.14 0.04 0.04 0.00 0.01 84.89
XYP16-7 24.71 0.04 20. 85 32.97 1.94 5.57 0.08 0.05 0.01 0.00 0.00 86.22
XYP16-9 26.11 0.05 21.29 31.41 1.41 5.96 0.07 0.00 0.01 0.00 0.01 86.30
XYP17-5 26.05 0.02 21.37 29. 84 1.33 6.03 0.12 0.05 0.01 0.00 0.00 84.82
XYP17-6  24.79 0.02 21. 11 32.61 2.06 5.92 0.01 0.05 0.03 0.00 0.00 86.61
XYP18-4 24.62 0.05 20. 89 32.89 1.96 5.83 0.02 0.00 0.02 0.00 0.02 86.29
XYP19-3  27.05 0.01 21.44 30.34 1. 80 4.90 0.18 0.01 0.03 0.00 0.00 85.76
XYP20-1 24.80 0.06 21.00 31.63 1.96 6.03 0.01 0.02 0.01 0. 00 0.01 85.54

T 2RUe bRk 2N H,0 KB GE K208, 2057, H,0 Sl H m ik 10% 24,
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Table 2 Calculated cation numbers and characteristic parameters of various type of chlorites from the

Xiangyangping uranium deposit

BORS s oA A Fe pe™ R Mmoo Mg Ca Na K Olfolﬂrl:n Ve Fe;/l(;e+ W’I\jlfg)Fe+ ?/Ilg/ipel;
XYPI-2 5.97 0.0l 203 3.36 565 0.02 563 0.2/ 19 003 00l 00l 1417 214 074 026 0.4
XYPI-4 5.97 0.0l 2.03 3.41 548 0.0l 547 0.25 209 0.05 000 0.00 1417 212 072 028  0.42
XYP2-1 5.54 0.00 246 3.11 621 003 618 036 197 000 0.0 0.0l 1414 243 0.76  0.24  0.40
XYP3-1 5.60 0.02 240 3.19 592 0.15 577 0.39 196 0.00 0.04 002 1414 236 075  0.25  0.4]
XYP4-1 5.66 0.01 2.34 3.29 639 0.02 637 0.40 140 0.00 0.0 0.00 1414 239 0.82  0.18  0.42
XYP42 5.55 0.0l 2.45 3.14 6.02 0.02 6.00 0.30 2,05 0.00 0.0l 0.00 1414 24 075 025 0.4
XYP43 5.59 0.00 2.41 310 625 0.00 625 0.39 1.92 0.00 0.00 0.00 1414 242 0.77  0.23  0.40

I XYP4-5 553 0.00 247 3.11 618 0.0l 617 0.41 1.95 0.03 0.00 0.0l 1413 244 076  0.24 0.4
XYP5-1 6.06 0.01 1.94 3.37 556 0.05 55 020 203 005 00l 003 1417 207 073  0.27 0.4
XYP52 6.34 0.03 1.66 3.48 545 0.02 543 0.16 18 0.10 000 002 1419 19 075  0.25  0.4]
XYP5-4 590 0.00 210 3.37 568 0.0l 567 0.27 200 0.05 0.00 001 1416 218 0.74  0.26  0.42
XYP6-1 5.74 0.02 2.26 3.23 579 0.07 573 0.31 209 0.00 0.0l 003 1415 227 074  0.26 0.4
XYP6-3 5.73 0.02 227 3.25 58 002 578 0.28 211 0.0l 000 002 1415 229 073  0.27 0.4
XYP6-4 5.90 0.05 2.10 3.22 58 0.08 58 0.25 1.8 0.04 0.0l 005 1416 219 0.76  0.24  0.4]
XYP6-5 5.68 0.02 232 3.16 593 0.08 5.8 032 208 0.0l 002 001 1415 232 074 026  0.4]
XYPI-6 5.55 0.03 2.45 3.07 6.36 0.03 632 0.32 1.85 0.0 0.0l 0.00 1413 245 0.77  0.23  0.40
XYP7-1 5.58 0.05 242 3.12 619 0.05 6.14 0.3 1.8 0.03 0.0l 0.0l 1414 241 077 ~ 0.23 0.4
XYP7-3 5.54 0.01 246 3.13 631 0.04 627 0.32 18 0.0l 0.0l 000 1413 24 077 023 0.4
XYP8-8 5.74 0.0l 2.26 3.20 6.19 0.0l 6.18 0.25 1.83 0.04 000 0.0l 1415 232  0.77  0.23  0.40
XYP8-9 5.67 0.0 233 312 620 000 620 035 191 000 0.00 000 1414 236 0.76  0.24  0.40
XYP9-6 5.85 0.01 2.15 3.36 6.42 0.03 639 0.35 122 0.0l 0.0l 0.0l 1415 228 0.8  0.16  0.42
XYP9-8 5.51 0.04 249 3.13 622 0.03 620 0.37 1.8 0.02 0.0l 000 1413 245 0.77  0.23  0.4]

I XYP9-9 5.52 0.0 248 325 635 000 635 030 1.6 002 000 000 1413 247 0.79 0.2  0.42
XYP9-10 5.65 0.01 2.35 3.10 6.05 0.05 6.0l 0.34 2,08 0.0 0.0l 00l 1414 236 074  0.26  0.40
XYP9-11 5.94 0.01 2.06 3.03 5.8 0.06 575 0.27 229 0.07 002 0.0l 1416 216 072  0.28  0.39
XYPI1-4 5.59 0.04 241 3.12 608 0.03 605 036 197 000 0.0l 00l 1414 239 076 024 0.4l
XYPI1-6 5.58 0.01 2.42 3.14 604 0.00 604 032 212 000 000 000 1414 240 0.74 026 0.4l
XYPI2-8 5.67 0.01 233 3.07 6.09 0.04 605 040 1.96 0.06 0.0l 0.00 1414 235 0.76  0.24  0.40
XYPI2-9 5.57 0.0l 243 3.10 6.04 0.03 601 0.4 205 002 0.0l 00l 1414 240 075  0.25 0.4
XYPI2-5 5.55 0.01 245 3.09 6.17 0.05 612 040 1.95 0.02 0.0l 0.0l 1414 243 076 024 0.4l
XYP6-16 5.44 0.00 2.56 2.94 6.70 0.0l 6.70 0.26 1.88 0.0 0.00 0.0l 1412 255 0.78  0.22  0.39
XYP6-18 5.41  0.00 2.59 2.92 6.57 0.00 6.57 0.28 2.06 0.00 0.00 0.00 1412 255 0.76  0.24  0.39
XYP7-22 5.41 0.0l 2.59 294 6.67 0.0l 6.66 0.28 1.8 0.02 0.00 000 1412 256 0.78  0.22  0.39
XYP8-10 5.48 0.00 2.52 3.03 6.39 0.00 639 0.24 204 0.03 000 000 1413 249 076  0.24  0.40
XYP8-12 5.28 0.01 272 292 6.64 0.00 6.64 0.25 206 0.00 0.00 000 1412 263 076  0.24  0.39
XYP9-18 5.33 0.01 267 297 660 0.0l 658 028 198 0.00 000 000 1412 260 077  0.23  0.40
XYP9-23 5.39 0.00 2.61 290 6.45 0.0 6.43 0.27 223 0.00 0.00 0.00 1412 255 0.74  0.26  0.39

Il XYPI3-1 5.44 0.00 2.56 2.89 6.65 0.0 6.65 0.20 2.06 0.0l 0.00 0.00 1412 25 076  0.24  0.39
XYPI3-3 5.58 0.01 242 3.08 6.09 0.02 607 017 230 0.0l 000 002 1414 240 073  0.27  0.40
XYPI34 529 0.00 2.71 290 6.70 0.03 6.67 0.27 2.0l 0.0 0.0l 0.00 1412 263 0.77  0.23  0.39
XYPI3-5 5.27 0.0 273 291 674 0.0l 673 0.27 195 0.0 0.00 0.00 1411 265 078  0.22  0.39
XYPI3-6 5.41 0.00 2.59 2.87 6.64 0.04 6.60 0.27 2.0l 0.03 0.0l 00l 1412 255 077  0.23  0.39
XYPI3-7 5.43 0.00 2.57 292 6.64 0.0l 663 025 19 003 000 000 1412 25 077 023  0.39
XYPI3-9 5.28 0.0l 2.72 292 6.62 0.00 6.62 0.23 2.09 0.00 000 0.00 1412 263 0.76  0.24  0.39
XYPI4-8 5.26 0.01 2.74 293 6.62 0.00 6.62 0.24 209 0.00 000 000 1412 264 076  0.24  0.39
XYPI5-1 5.60 0.01 2.40 3.17 6.19 0.10 609 032 18 003 003 00l 1414 239 077 023 0.4
XYPI5-2 5.56 0.02 2.44 310 6.23 0.09 6.14 0.31 1.8 0.04 003 0.0l 1414 242 0.77 023 0.4
XYPI5-4 5.59 0.04 2.41 3.14 6.14 0.10 6.05 0.34 1.83 0.04 003 0.0l 1414 239 0.77 023 0.4
XYPIS-6 5.56 0.02 2.44 3.07 6.24 0.07 6.17 0.37 1.8 0.05 0.02 0.0 1414 242 077  0.23  0.40
XYPIS-9 5.58 0.03 242 3.12 616 0.09 606 038 1.8 004 003 002 1414 240 077 023 0.4l
XYPI6-3 5.56 0.00 2.44 3.16 6.10 0.00 6.09 0.36 2.0l 0.00 0.00 000 1414 242 075 025  0.4]
XYPI6-4 5.71 0.00 2.29 3.22 598 0.0l 59 033 1.97 0.02 0.00 0.0l 1415 232 075 025 0.4l

N XYPI6-5 5.62 0.00 2.38 3.18 6.09 0.04 605 035 190 0.04 001 0.0 1414 238 076  0.24 0.4
XYPI6-7 5.58 0.01 242 3.12 622 0.03 619 037 18 002 0.0l 000 1414 241 077  0.23 0.4
XYPI6-9 5.79 0.01 2.21 3.35 5.8 0.00 58 027 197 0.02 000 000 1415 226 075  0.25  0.42
XYPI7-5 5.83 0.00 2.17 3.46 558 0.03 555 0.25 2.0l 0.03 0.0l 000 1416 221 074 026  0.43
XYPI7-6 5.56 0.00 2.44 3.13 6.11 0.04 607 039 1.98 0.00 001 0.0l 1414 242 076 024 0.4l
XYPIS-4 5.55 0.01 2.45 3.11 620 0.0l 620 0.37 196 0.00 0.00 0.0 1414 243 076  0.24  0.40
XYPI9-3 5.99 0.00 2.0l 3.5 562 0.0 561 034 162 004 000 001 1417 212 078 022 0.4
XYP20-1 5.60 0.01 2.40 3.19 597 0.02 596 0.38 203 0.00 0.00 0.00 1414 238 075  0.25 0.4

T g, LT MR, B4 nm,
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Fig. 4 The classification graphic for various types of chlorites
in the Xiangyangping uranium deposit ( modified from

Deer et al. , 1962)
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5.1 SFiRAMIESZERHZ

Laird (1988 ) Il HER I A AOEE 40 B ES TH80Z [1]
IXFR, FIGIeA SHEARNCR, HIRERR N
Al/(Al+Mg+Fe) >0.35, JFUA MRS, 2z, W
M BREE R A A, I BH PR AR R A R A gk A
A/ (Al+Mg+Fe) fHA T 0.39~0. 44 Z[8], SFH¥ K
0.41, HJKT0.35, H Mg/ (Fe+Mg) 5 Al/ ( Al+Mg+
Fe) BLEZGI R A M (1 Sa) , 871 ] BHEE 4l PR
ANTR] RN PR i e A AR R TR I . IR Ak,
ATABFRIN R, JEMA TR akie 1 Mg/ (Fe+Mg) —
T TAT SR 3L )2, oT H TR s ke A1
PSR R R R B R DO S L] ( Zang and
Fyfe, 1995; fKJBiE %, 2007; B IESE, 2016; #EM
4, 2017) , Il PHEPNT RS Mg/ (Fe+Mg) 224k
THH 0.16~0. 28, SH{HN 0. 24, FHXFELAR, B
i ESR R, ULEH ) B SRR R 2k e A e Ak
MEA IR T UIBUA R, X5 R4E5E (2008) | T IE
PR (2018) AKX NIRRT T /F LA ik | 7 BB A A
A AR LI AR I VR T 2 43 R T B %) SR 455
HH—2,
5.2 FEASETHNHTESH

Xie % (1997) W\, WUIREEA B T H X R
SRR B AR A R, ) ALY 5 ALV EE AT 11 (A

FFRE=0.95), [0 BHERHE RERTEA Y A1V ARk
BN 1.66~2.74, H{H 2.39, A1V A8 (L iE 2. 87
~3.58, ¥MH 3. 13, BB EEI R AV <AV,
ALY/ AIEAS AR TG 9 0. 48~0.90, A1V =-0. 655 1
x A1V +4. 698, 1571 (] FHIFHE ARSI A ] fE AL
R — RN ARl ALY - ST H iRad RS
ety 22 9 2 AR AR B Xk B e,
W45 W £ 58 7 (IS, 2017 R 18 55
2018) , [ BHERH" R4S K40 41 19 ALY /ALY ¥ KT
1, #RERGRA Fe™ T EEAL, ATHEIHE A ALY
FE N R EXT R s e i T B, LAk, (ALY +Fe)-Mg
Rl IR RES B SR e A T R B OC &, IR sb i
7, 1) BHEFEE T PR &% Ve A £ o5 52 B I B 1 4 vk
MR, fERskien /miRh e g ek A1V ik
MEEZE R B, H ALV RIRRE a] it s

AN, Xie 55 (1997) #F 5T 8 Bon, SR A
PHES F 582 e & HA B &t X &, neigss
TR AT T A PRI e AR ks, 1) PHEE B PR 2
Jefr Si-Mg-Fe-Al" PUSTHAE Ff# (A Sc ~ 5f) 21,
Mg-Fe il Mg-A1" 5800 @ A Sk 56, et R R
I, Mg-Si 2tk 56 28 R H 85 A e, Mg-A1Y £k
PER RN, 57 1) FHERA0 ™ PR b i 2% 8 4 nT B
20 T 2V IRE ] . IR, B9 X e
AONHARLL B DL Fe B Mg 3, FTRES= T &8k
EE S, SETSCHE M sk le A ARAT

1E AlY -Fe-Mg W35 56 R Ff#H (B 5¢.5h) , A1Y
5 Fe/(Fe+Mg) Z [H1 RIS M IEAH R, i
AV 5 Mg/ (Fe+Mg) Z IR M M AL R,
e A1V X Si B AR [RI R ERE S /A gk
XPEERY B AR, it B S B ke A a5 AR Ak,
2B E AR ALY -Si B e, G s
iz 5050,
5.3 ZRAERHMENESRG

AP 2E g RGBT X aglle A TR R 1) P BRAL 25 S5
BT Z M RITIR R, A SRR 250 A 5K
dypy =14.339-0. 115A1" =0. 020 1Fe> $H5 1 K &) #
doy T8, JETEILHERE I, I = (14. 379-d,, )/
0.001 545 44 8 47 6 FF (°C) (3 2) (Bryndzia and
Scott, 1987; Rausell-Colom, 1991; Nieto, 1997;
Battaglia, 1999) . [ HEEAIH" IR T 22 &k ¢ A1 i 5 AR
FEIEFE N 190 ~ 244°C , FH{E Ky 226°C ; 1T 2K &
T, ARG 216 ~247°C S 1ME H238°C 5 2K
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Fig. 5 Correlation of main cations in chlorites from the Xiangyangping uranium deposit

TR e, AR AL TE Bl OA 240 ~ 265°C, EHIE N
257°C ; IV EEAALIE I 212 ~243°C, SFE3{HE K
236°C., LA REHRIE R 4 2008 4 3 0 AR IR HOR
MARVERIR =Y (1 6) , S aha P o R % D) 1A
LR A BT BORE B (¥91E 257°C) , (HA AL T
H RS, (1R PR AS T PR Bl L™ 45 1
HRIRERES , 54 /ME%E(2011) FIEIE P (2018) %)
DX PN AT B B A o g AR N iR 5 SR — B, i
Bl VR AT R LAV SR Y8 A1 B 0 7 A T — 2 R
W), SR, Tl BEERSh AT R sk Iie A 32 B R U
A1, FEXTE R, B R G ) BT SR, T 2k
A Z I A1V -Si Fe-Mg B4, #E—45 /R n
R Fe Mg Al JTR & 835,

5.4 ZRAEBHERESHAT HXER

e AR AN 2 R E , $OA
Ry 2 A T b DX R A 0 ) SR bR i 2 — iR
I i SO 1] BHEP R A AL Bl A vh, Ze 5
B 36 4B 56 R DA R A A S A R 1 R AE
AT LLAT T BSR40 8w OB AR X = Bk i
s =y, I MRV 5 3 et ¥ -
PR32 ™ SRR R A e A FE A i AR AR R )
W RS AR T =, S s Bl A S O
FREY] . WIS S UE A B IR A ME 45 Sy 75 1okt —
25 A -2 R - 45 AP (Laird, 1988; Zang and
Fyfe, 1995; Bevins et al. , 191; 5K JBIES, 2007; F1HE
M5 2018) ik -2 ol AR T AR HTZ i
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Fig. 6 The histogram of formation temperatures for chlorites

from the Xiangyangping uranium deposit

SPATERRAY R, a0 T RIS A (& 2a.2b) , B
R RGeS RKA B BFRKE F
BEAT Y, MARRIE R R (E 3a), Hh-iE
B -2 i) 2 K A= i A B B, IR 2 e A 5l
WA (] 2¢,2d) , SRR 5 87 P 2483
AR (Bl 2e 2f 3b) , ANl MAAIIVALIZRYE A1, 2RI
A S Al B 6 2R EERBUELL R LA 51 .

(1) BARRE AR k22 e, 1 R A
ORGSR, PR S A A B, &
AT VRA AR P B AL A 0, (S L A R
FIRAC A AN, FLBEEFNB 13 R AR A T4 fin
(Bl 2¢.2d), X RG22 8 &0 POt T8 %
T TE R RGO I AEE (B, 1994 ; 5K e id
45 2007; Wu et al. , 2019) .

(2) B BB, TR T 7Y A IV B 2% 8
A5 EE I RS S B s AL,
MR AARLE R AR T, AR RV 5 2 I, 51
FEC -5 6T 7 114 ) 85 ik B, DT L I 4 i 19 T 2050
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BT A R TRl s T AR B, AR R AR 2 R
B b & B P IR AR AR (ZEIRAR , 1994
B4, 20075 A/HESE, 2011; FIEFR, 2018)
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ARFI(TAY) BRI (AL AT Py AR SC 8 (T
) Rk -4 0 Wi R e A T (IV Y ) 45 4 B
Horb, T RUSRIR A R0 ATIIE B, 45 4l S A DG 1
s, IAL I BRIV B g e A1 O 8™ 1 HOk iR
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