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The Geochemical Characteristics of Biotites and their

Constraints on Uranium Mineralization in Guidong Pluton
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Abstract; The Luxi granite and the Xiazhuang granite are important parts of the Gui-dong composite pluton in the
northern Guangdong provice. They have the same tectonic setting, similar spatial association and similar age.
However, many uranium depostites are formed in Xiazhuang granite while none is found in the Luxi granite. A de-
tail study on this difference is significant for understanding the metallogenic mechanism of granite-type uranium de-
posit. Biotite contains a lot of geochemical information about the magmatic crystallization. The results of the elec-
trion microprobe, Méssbauer spectroscopy and ICP-MS analyses of biotites collected from Luxi and Xiazhuang
granites indicated that these biotites have similar major element contents, rich in Fe but poor in volatile consi-
tutents, and have similar trace element contents, strong negative Eu anomalies. The biotites of Xiazhuang granite
are distinguished from those of the Luxi granite by higher evolution degree,more F content, lower temperature and
lower oxygen fugacity. The evolution degree and F content increase and the temperature and oxygen fugacity de-
crease from Luxi granite to Xiazhuang granite may cause that the uranium content increases and that the existing
state of uranium changes from isomorphism to uraninite, a mineralization unfavorable condition to a mineralization
favorable condition. Tt is the main reason for that there are many uranium depostites in Xiazhuang granite while
none is in the Luxi granite.
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Fig. 1 Geological map showing the Guidong complex
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Table 1 Massbauer parameters of biotite

Eiibo) 1S/ Qs/ LW/ Fet/

Has SaH%X & mm mm mm  (Fe?t
%) . st es7! «s7! 4Fe3t)

(MD)Fe?* 13.28 0.263 1. 00 0. 320
LX-2 (M2)Fe?t 25.57 —0.055 0.36 0.320 8
. 0. 389
(MDFe?t 22.14 1.128 2.37 0. 320

(M2)Fe?t 39.00 1.220 2.76 0.320

(MDFe** 9.10 0.279 1. 00 0.320

X (M2)Feft 21.94 0.003 0. 41 0.320
-3 0. 31

(M1)Fe?* 18.48 0.98 2.34 0. 320

(M2)Fe?* 50.47 1.174 2.50 0. 320

(M1)Fe?t 16.32 0.301 0.76 0. 305

XZ-2 (M2)Fe?t 20.98 —0.071 0.30 0. 305
- 0.373

(M1)Fe?* 9.38 1. 020 2.20 0.305

(M2)Fe?* 53.32 1.129 2. 63 0. 305

(MDFe*t 11.21  0.347 0. 89 0.319

Xz (M2)Fe?* 26.68 —0.063 0.34 0.319
-4 0.379

(MD)Fe?* 15.60 1.050 2.29 0.319

(M2)Fe?* 46.52 1,132 2. 64 0.319
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Fig. 2 Meéssbauer spectroscopy graphs of biotite
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Table 3 ICP-MS analyses of trace element concentration of biotite from Luxi and Xiazhuang granite X107°¢
9T LX-1 LX-2 LX-3 XZ-2 XZ-4 ErRe IL.X-1 LX-2 L.X-3 XZ-2 XZ-4
Li 1090 942 874 2270 4440 Ba 548 640 532 328 461
Be 1. 940 2.125 3. 207 5.926 5.834 La 18.3 11.1 58.4 17.5 12.1
Sc 66 72.8 48.1 75.2 63.2 Ce 36.3 21.2 95.9 36.4 24.2
\' 286 391 312 260 273 Pr 4.16 2.3 11. 4 4.27 2.8
Cr 90.7 60. 4 68.1 77.7 88.7 Nd 14.5 7.57 36. 6 14.9 9.59
Co 70.6 75.1 88.6 63.2 59.6 Sm 2. 81 1.13 5.18 3.49 1.89
Ni 50.8 58.7 64.2 47 50.1 Eu 0. 266 0.098 0. 439 0.215 0.151
Cu 16 55 16. 1 20.1 19 Gd 2.285 0.892 3,548 2.937 1.378
Zn 177 366 409 721 506 Th 0. 36 0.117 0.45 0.595 0.217
Ga 73.2 58,2 51.2 102 82.8 Dy 2.02 0.58 1.98 3.66 1.15
Ge 3.45 3.4 2.11 7.32 6.67 Ho 0.411 0.122 0.415 0.744 0,218
As 2.625 1.728 5. 883 1. 448 0.154 Er 1.12 0. 361 1.08 2.08 0.559
Rb 1150 968 466 1670 1960 Tm 0. 159 0.0395 0,129 0.316 0.0735
Sr 24.6 8. 94 71.3 81.3 84 Yb 1.01 0. 257 0.839 2.03 0. 457
Y 21.1 6. 06 19.7 36.4 10.7 Lu 0.131 0. 034 0.112 0.268 0. 068
Zr 94.6 10.8 44,7 63.5 36.5 H{ 1.3 0.147 0,671 1.01 0.573
Nb 108 34. 8 40 116 108 Ta 5.258 0.623 0,732 6.518 6. 667
Mo 1.222 2.183 15,330 8. 646 8.401 w 4.17 0.834 2.54 2.97 5.46
Ag 1. 85 0.651 0.705 2.2 1.98 Tl 2.652 2.187 1.224 4,399 4.391
Cd 0.88 0.204 0,242 2.73 2.39 Pb 5.451 6.592 11. 465 25.353 16. 339
In 0.227 0. 107 0.0728 0. 537 0.425 Bi 0.163 0.11 0.186 1. 44 1.18
Sn 33. 806 9.342 8, 890 101. 161 92.516 Th 8.21 3.15 10.8 11.5 6.22
Sb 0.179 0.102 0, 608 3.493 1. 401 U 0.925 0.578 0.85 1.4 0. 557
Cs 69. 4 65.7 28.5 218 559 2REE 83.831 46. 101 216.471 89.405 54. 851
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Fig. 4 Chondrite normalized diagram for biotite and whole rock
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