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Geochemical characteristics and causes of wall rock alteration in the No. 302
uranium deposit, northern Guangdong
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Abstract: With the drill hole ZK23-2 as the object and the microscopic slice identification and the geochemical
analysis of fluid inclusions of the ore-forming period as the main means, this paper mainly studied wall rock al-
teration of the No. 302 uranium deposit. The results show that the ore deposit has a variety of alterations,
which are composed of such types as alkali feldspathization, silicification, sericitization, hematitization, chloriti-
zation, epidotization, carbonation, and kaolinitization. The ore deposit shows obvious vertical and horizontal
zoning. From the top to the bottom of the ZK23-2 drill hole, four alteration zones were recognized, i.e., red-

sericitization zone—>intense silicification red alteration-sericitization zone (uranium enrichment zone)—chloriti-
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zation-sericitization zone—> weak alteration or normal granite zone. Major elements, trace elements and rare ele-
ments in the rock show regular variations. The altered rock has preserved the same geochemical characteristics as
the ore-hosting Changjiang rock body, as can be seen from the consistency of their distribution patterns of trace
elements and rare elements. Homogenization temperatures of fluid inclusions in different alteration zones are all
below 220°C , belonging to moderate-low temperature hydrothermal fluids. As for chemical components of fluid
inclusions, inert gas N, appears at all the alteration zones, and gaseous CO, exists in the strong alteration zone,
suggesting that the dissolution, migration and enrichment of uranium were related to gaseous CO, and occurred
in gaseous N, environment during the formation of the uranium deposit. In addition, a study of fluid inclusions
in the ore-forming period shows that characteristics of different wall rock alteration zones might have resulted
from the mixture of ore-forming hydrothermal fluids.

Key words: No. 302 uranium deposit, northern Guangdong; wall rock alteration; geochemical characteristics;

cause of formation; mixture of hydrothermal fluids
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1 7K23-2 wi % wg 107°
Table 1 Main elements wy; %  trace elements and rare earth elements wy 10~ ¢ in ZK23-2 samples
878~915 m 918~920 m 921~928 m 929~939 m
1 I} I} v
3 5 2 3 5

SiO, 74.79 74.68 73.12 73.58 73.97
TiO, 0.23 0.21 0.19 0.18 0.11
AL Os 12.24 11.79 12.30 12.70 13.09
Fe,O5 0.56 0.68 0.34 0.61 1.41
FeO 1.87 1.63 1.79 1.68 1.48
MnO 0.10 0.40 0.22 0.14 0.07
MgO 0.81 1.49 0.68 0.33 0.81
CaO 1.25 0.59 1.66 1.74 1.41
Na,O 2.49 0.31 2.42 2.65 2.90
K,O 4.50 5.10 5.03 4.49 4.84
P,0Os 0.12 0.10 0.08 0.08 0.03
LOI 0.91 2.58 1.66 0.95 0.55
Total 100.1 99.74 99.65 99.34 99.96
Ga 15.34 25.27 20.21 19.21 17.36
Rb 276.2 533.4 406.5 354.1 368.0
Sr 45.99 47.47 67.33 77.86 59.46
Y 25.68 33.43 34.47 49.60 47.44
Zr 102.0 163.6 157.5 141.8 125.1
Hf 4.27 6.21 5.72 5.27 5.58
Nb 20.98 19.78 21.00 24.88 21.50
Ta 4.43 3.60 3.37 3.88 4.12
Mo 1.23 2.53 3.58 5.42 1.79
Sn 12.15 16.68 13.87 13.49 12.39
Ba 206.1 176.3 177.9 191.8 176.4
Th 25.51 51.34 44.88 44.52 41.00
U 18.48 557.1 31.75 29.11 22.28
W 5.38 8.28 2.97 2.11 3.87
Pb 55.60 108.2 77.64 63.81 51.00
Bi 2.88 1.54 1.25 0.51 2.36
Mn 805.7 2948 1106 835.2 776.4
Cu 9.25 9.00 5.03 5.72 6.40
Zn 40.82 39.50 43.69 47.38 44.00
La 20.61 33.27 38.03 38.45 27.68
Ce 47.52 68.52 82.54 79.59 57.56
Pr 5.93 8.05 9.03 10.04 7.26
Nd 23.42 28.31 31.03 36.17 28.82
Sm 5.34 6.60 7.15 8.42 7.01
Eu 0.44 0.39 0.59 0.58 0.52
Gd 4.86 6.06 6.42 8.26 7.05
Th 0.88 0.94 1.00 1.38 1.38
Dy 5.19 6.64 6.70 9.25 8.74
Ho 0.96 1.38 1.36 1.93 1.73
Er 2.84 4.28 4.12 5.66 5.32
Tm 0.44 0.62 0.58 0.81 0.84
Yb 2.87 4.20 3.61 5.12 5.48
Lu 0.43 0.66 0.57 0.78 0.83
>REE 121.8 169.9 193.0 206.4 160.2
L H 5.34 5.61 6.78 6.30 5.80
La Yb y 4.72 5.17 7.16 6.07 3.60
oEu 0.25 0.20 0.26 0.22 0.23

11— II— — N—
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2 302
Table 2 Homogenized temperature and salinity of fluid inclusions in different alteration zones of No. 302 uranium deposit
T wnat %
T \_ 130.6~191.1 163.6 0.7-2.56 1.05
15 150.9~197.7 174.0 0.53~4.32 1.25
8 172.1~215.4 192.8 0.87~3.85 1.78
28 150.5~213.6 182.3 11.23~19.46 14.87
1.05% ~
14.87%
Co,
3 3 -
g C02 Nz
3 302
Table 3 Chemical components of gas-liquid inclusions in different alteration zones of No. 302 uranium deposit
em ! em !
CO, 1285 1389 - -
N, 2330 - -
O, 1555 - -
N, 2329 - -
H,O 3416 - -
CO, 1284 1389 - -
N, 2330 - -
O, 1552 N, 2332
N, 2331 H,O 3416
H,O 3405 - -
N, 2330 - -
H,O 3410 - -

CH, 2920 - -
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