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Abstract: Located in the middle and southern part of the Kangdian axis, Bajiaojing area in Huili, Sichuan Province is a rare
Proterozoic uranium mining area in China. However, the relevant study is insufficient due to its complex structural conditions, and
hardly any research has been reported on albite, an important uranium bearing rock in this area, which seriously restricts further

uranium exploration. On the basis of previous studies, through the field geological survey of 1841 uranium mineralization points in
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Bajiaojing area, the geochemical analysis of rock elements of albite and the test analysis of zircon U-Pb chronology, it is found
that albite in the study area is divided into magmatic albite and metasomatic albite. The samples are enriched in Th, U, Zr and
REE, and relatively depleted in Ba, K, Sr and Rb. The dating results show that the two main peak ages are ~2.3 Ga and
~1.8 Ga. The albite is mainly derived from the partial melting of metamorphic mudstone in the lower crust and the addition of
mantle derived materials, which was formed in the tectonic environment of intracontinental rift. The formation of its protolith is
related to the collision event in the southwest margin of the Yangtze platform during 2.4—2.3 Ga, and underwent magmatism
at about 1.8 Ga to form albite, and U element is enriched here. The two magmatic activities recorded by its chronological data
are the response of the convergence of Columbia supercontinent in the southwest margin of the Yangtze block.

Key words: Southwest margin of Yangtze block; Columbia supercontinent; albite; geochemistry; zircon U -Pb dating;

petrology.
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Fig.1 Simplified tectonic map of Bajiaojing area (modified after Geng et al., 2017)
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Fig.2 Field and microscopic photos of albitite in Bajiaojing 1841 uranium mineralization area
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Table 1 Test results of major elements in albite (%)

A/ A/

CNK NK
DHO04 0.61 18.18 59.10 0.37 887 0.70 041 3.21 0.22 0.38 457 040 1.77 98.79 1.82 190 19.59
DB02 1.01 1843 63.19 0.18 7.82 149 046 0.70 0.04 049 3.68 0.27 1.98 99.75 1.89 1.98 32.15
DB03 1.30 16.62 6291 0.29 7.63 1.17 148 1.53 0.09 1.30 2.54 034 273 9994 162 1.89 39.28
DBO5 0.31 14.01 70.50 0.27 6.06 041 0.22 0.70 0.03 0.58 3.76 0.80 2.08 99.74 2.09 2.16 12.17
DB07 0.57 16.70 62.87 0.36 6.14 085 0.32 0.79 0.02 0.55 5.30 1.78 3.49 99.74 229 239 16.15

R

%% MgO ALO, Si0, P,0, Na0 K,0 CaO TiO, MnO FeO Fe,0, H0 LOI M Mg"

R2 WREMEBTRMKLER(107)

Table 2 Test results of trace elements in albite (10 °)

45 Sc Ni \Y Cr Cu Ga Rb Sr Y Zr Nb Ba Hf Ta Pb Th U
DHO4 224 220 170 77.6 3592 14.5 13.7 32.3 123.0 339.0 17.50 984 5.66 1.39 365.00 9.74 2506.00
DBO2 37.6 157 260 128.0 10107 25.2 32.3 72.5 167.0 1640.0 6.57 237.0 12.90 0.76 1383.00 20.70 1520.00
DBO3 29.2 16.0 155 98.8 9859 214 221 53.8 182.0 1690.0 14.40 116.0 14.10 1.46 1484.00 25.00 1950.00
DBO5 16.5 92.8 123 61.1 1174 142 181 13.8 26.2 95.9 1.96  26.2 2.88 0.26 2.75 11.90 9.84
DBO7 14.6 138.0 129 60.9 1859 264 30.0 26.5 53.1 1350 3.29 380 4.09 040 13.70 9.74 12.80

R3 WREBLITFEMWKER(107)

Table3 Test results of rare earth elements in albite (10 °)

. LREE/ (La/
G5 La Ce Pr Nd Sm Eu Gd Thb Dy Ho Er Tm Yb Lu ZREE oEu 0dCe
HREE  Yb),
DHO4 40.00 114.0 17.20 77.5 26.50 10.10 31.70 5.76 29.80 5.14 11.00 1.24 6.38 0.78 377.10 3.11  4.50 1.06 1.06
DB02 27.00 184.0 29.00 159.0 55.50 28.60 54.50 10.10 54.60 8.68 20.40 2.29 10.70 1.04 64541 298 1.81 1.57 143
DB03 25.70 188.0 29.10 149.0 54.10 27.30 54.10 9.73 53.50 8.57 19.90 2.28 10.70 1.07 633.05 2.96 1.72 1.53 148
DBO5 875 182 2.75 11.5 3.66 0.90 4.94 0.86 5.12 0.93 2.62 0.38 2.31 0.33 63.25 262 2.72 0.65 0.90

DB07 215.00 398.0 49.90 161.0 26.00 3.67 25.40 2.75 10.80 1.79 5.33 0.64 3.67 0.52 904.47 16.77 42.02 0.43 0.91
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Fig.3 Spider map of trace elements (a) and ree distribution pattern (b) of albitite in Bajiaojing 1841 uranium mineralization area
(modified after Sun and McDonough, 1989)
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F4 RHKIWIKEDHOLEEF U-Pb E ALK LA-ICPMS
Table 4 Zircon U-Pb isotope LA-ICPMS of metasomatic albitite DHO1
FH(10) [ o 2 e {E [F) {32 2 4F i (Ma) i Thy
P2 *pb/ *"pb/ *ph/ *pb/ *pb/ *%pp/ il
Th U ZOGPb 10— ZSSU 10_ ZSSU 16 ZOGPb 16 235U 10— 238U 10— F U
)=

DHO1-01 112.73 44457  0.14  0.002 7.08 0.119 0.38 0.003 1876.9 27.8 1820.2 14.2 1768.7 14.8 96% 0.25
DHO1-02 259.61 427.82  0.24  0.004 13.87 0.388 0.42 0.009 3088.6 244 2741.0 26.6 2271.5 41.8 81% 0.51
DHO01-03 233.19 317.45 0.11  0.002 501 0.084 0.32 0.003 1901.9 39.4 1882.3 17.2 1869.0 17.9 97% 0.73
DHO1-05 234.42 45647  0.15  0.002 8.15 0.134 0.40 0.004 1879.6 27.0 1875.7 16.9 18729 17.2 96% 0.51
DHO1-06 182.57 269.52  0.15  0.002 8.78 0.160 0.43 0.005 1898.2 30.9 1892.1 16.5 18754 21.5 99% 0.68
DHO01-07 78.85 93.04 0.12  0.002 5.38 0.108 0.34 0.004 1901.9 39.4 1882.3 17.2 1869.0 17.9 99% 0.85
DHO1-08  77.70 108.08  0.11  0.002 529 0.119 0.34 0.004 1854.0 41.2 1867.7 19.2 1880.9 20.4 99% 0.72
DHO01-09 303.20 231.72  0.11  0.002 5.34 0.105 0.34 0.004 1879.6 27.0 1875.7 16.9 18729 17.2 99% 1.31
DHO1-10 237.26 155.15  0.11  0.002 531 0.106 0.34 0.004 1854.0 31.5 1870.9 17.1 1884.4 18.0 99% 1.53
DHO1-11 127.18 267.35  0.15  0.002 8.99 0.168 0.43 0.005 2180.6 27.8 2121.6 150 2057.9 16.0 99% 0.48
DHO1-12 178.54 220.29  0.11  0.002 5.30 0.090 0.34 0.003 1854.0 29.2 1868.9 14.5 1882.8 16.2 99% 0.81
DHO1-13  76.62 184.84  0.17 0.003 11.25 0.189 0.49 0.005 2283.3 28.1 22784 181 22754 29.2 98% 0.41
DHO1-14 105.39 188.86  0.12  0.002 5.82 0.103 0.35 0.004 2190.7 28.2 2241.5 16.6 2286.2 22.8 99% 0.56
DHO1-15 304.42 457.28 0.14  0.002 8.43 0.167 0.42 0.006 2352.8 27.5 2336.6 17.2 2315.3 21.5 99% 0.67
DHO1-16 163.96 286.41  0.19 0.003 13.44 0.262 0.53 0.007 2309.3 31.6 2315.1 16.7 2319.0 20.6 99% 0.57
DHO1-17 174.21 161.88 0.18 0.003 13.30 0.241 0.53 0.006 2339.8 25.3 2337.7 14.1 2325.6 18.4 99% 1.08
DHO1-18 136.12 274.35 0.15  0.003 8.97 0.156 0.44 0.005 2347.8 25.6 2344.6 149 2330.5 21.2 99% 0.50
DHO1-19 130.62 269.82  0.19 0.003 14.68 0.237 0.54 0.005 2329.3 29.3 23349 16.0 23359 20.7 99% 0.48
DHO1-20 206.31 335.00  0.15  0.002 9.00 0.137 043 0.004 2538.9 33.3 2556.5 20.2 25687 33.0 99% 0.62
DHO1-21 114.50 241.79  0.15  0.002 9.07 0.147 044 0.005 2520.1 26.1 2544.3 158 2573.9 21.7 99% 0.47
DHO01-22 9497 152.15 0.14  0.002 8.09 0.148 0.43 0.005 2684.9 29.9 2701.2 17.2 2720.5 24.3 98% 0.62
DHO01-23 119.80 227.31  0.12  0.002 545 0.104 0.34 0.004 1898.2 30.9 1892.1 16.5 18754 21.5 99% 0.53
DHO1-24  73.25 103.01  0.17 0.003 11.40 0.246 0.49 0.008 2783.0 255 2794.6 155 2800.3 23.0 99% 0.71

b U5 DX R S A2 B T M B SR R B O L et W fH , — A& fH 24 1 874.6 Ma, b3 — g A H
A 54 KT 2 500 Ma BYAF i 40ds , W s 3 TREBE 2 332.4 Ma, 23 5] 5 18] 4a A 2 20 5 DRI

VU A7 7E Kl 1T 45 RIS . DA A 2 T AR S L B Th/ U REGS 15 — & 2 B2 b SRS £ 1Y
(P 4b) AT LA W2 MBS A AR IR A 2B RS, — OO A K8 4 9 Th/U(E>0.1, 1
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Fig.5 Zircon Th/U ratio of metasomatic albite DHO1 (modi-
fied after Vavra er al., 1999)
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Fig.6 Cathodoluminescent ( CL) images and age (Ma) of metasomatic albite DHO1
RS ARMKADBO2EEA U-PbRE{LE LA-ICPMS
Table 5 Zircon U-Pb isotope LA-ICPMS of magmatic albitite DB02
FH(10°) [EEbAg 4] A% (Ma) i
Th/ - - . X
w:”] ‘ﬁ% 207])[)/ Z()/I)b/ ZOG])b/ Zl)ll)b/ Zlhl,b/ Zl)bl)b/ *n
Pb Th U U . lo . lo N . lo . lo . lo -
Z(?G])b 23)U ZSSU Elvb])b ZS)U .ZSEU J{
DB02-01  25.7 232.0 238.0 0.97 0.136  0.0018 6.802 0.144  0.361 0.0068 2181.2 22.5 2086.0 18.8 1988.6 324 95%
DB02-02  47.1 17.0 56.6  0.30 0.111  0.0012 4.936 0.069  0.323 0.0042 1813.0 19.6 1808.5 11.8 1805.6 20.5 99%
DB02-03  30.9 84.9 89.9 0.94 0.106  0.001 8 3.821 0.185 0.257 0.0109 1736.1 31.5 1597.3 39.0 1472.5 56.0 91%
DB02-04  88.1  48.9 109.0 0.45  0.113  0.0010 3.555  0.071  0.227  0.0042 1850.0 15.7 1539.5 15.8 1321.3 21.8 84%
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gxRSs
FHE(10°) [ {37 2 HEAF A (Ma) s
Th/ - - - —
W i “ph/ “Tph/ “5ph/ “Tph/ “Tph/ “ph/ il
Pb Th U U . lo lo N lo . lo . lo lo
.ZHbe l«mU ._SBU ZUbe Z.iJU ZABU J’)ﬁz

DB02-05 150.1  86.4  315.1 0.27  0.168 0.003 0 5.503 0.403 0.231 0.0147 25389 29.6 1901.1 63.0 1338.8 77.1  65%

DB02-06 188.6 182.4  446.0 0.41  0.141 0.0018 7.959 0.217 0415 0.0137 22435 21.9 22264 246  2239.1 62.2  99%

DB02-07 121.6 177.7 3945 045 0.114 0.0012  4.890 0.062 0.311 0.0042 1864.8 13.9 1800.5 10.8  1745.7 20.7  96%

DB02-08 128.1 37.2 356.8 0.10 0.107 0.0011 4.676 0.078 0.315 0.0048 1766.7 184 1763.0 14.0 1767.0 23.7 99%

DB02-09 119.8 131.0  326.9 0.40 0.108 0.0015 4.661 0.140 0.314 0.0107 1773.2 252 1760.3 251 1762.7 524 99%

DB02-10  89.2 258.0  236.8 1.09 0.114 0.0010 5.252  0.072  0.335 0.0047 1862.0 157 1861.1 11.8  1860.9 22.6  99%

DB02-11 153.7 70.5 217.6 0.32  0.112 0.001 1 5.033 0.273 0.328 0.0174 18256 16.8 1824.8 459 1828.8 84.4 99%

DB02-12 200.0 395.7 2723 145 0.167 0.0043 10.092 1.082 0477 0.0634 25324 440 24433 99.1 25145 276.6 97%

DB02-13 104.0 217.9  585.2 0.37  0.098  0.002 6 3.704 0447  0.272  0.0323 1577.5 489 1572.2 96.4 1552.2 163.6 98%

DB02-14 212.2 477.6  560.1 0.85 0.103 0.0023  3.985 0.379 0.293 0.0331 1680.6 41.2 1631.1 77.3 1657.6 1649 98%

DB02-15 90.0 163.2  952.7 0.17  0.091 0.0019 2915 0.369 0.252 0.0358 1455.6 39.4 1385.7 958 1448.2 1843 95%

DB02-16 116.3 143.7 484.3 0.30  0.103 0.0019  4.063 0.299 0.292 0.0213 1677.5 39.8 1646.9 60.0 1653.0 106.3 99%

DB02-17 161.5 119.2  407.9 0.29 0.126  0.002 6 6.429 0.324 0.382 0.0253 2038.9 4.6 2036.3 443 2084.7 118.2 97%

DB02-18 169.2 136.6  415.0 0.33  0.117  0.002 3

wl
w
@w
>

0.345  0.347 0.0270 1916.7 349 1906.2 53.6 1919.2 129.3 99%

DB02-19 147.7 165.7 4224 0.39 0.105 0.0016  4.405 0.199 0310 0.0186 1718.2 23.1 1713.3 37.5 17389 91.8 98%

DB02-20  98.3 190.4  426.7 0.45 0.123 0.0028  4.071 0.218 0.238 0.0137 20059 45.2 1648.6 43.8 1377.6 71.3 82%

DB02-21 115.0 123.6  303.1 0.41 0.139 0.0023  3.126 0.139 0.166 0.0085 2220.7 28.9 1439.1 34.3 989.8  47.0 63%

DB02-22 182.4 195.1  462.8 0.42 0.144 0.002 4 7.714 1.116  0.420 0.0669 2270.1 27.9 2198.3 130.0 2261.0 303.8 97%

DB02-23  79.9 294.6 812.6 0.36 0.105 0.0016  4.409 0.094 0.306 0.0056 1710.8 27.9 1714.1 17.7  1718.9 27.6  99%

DB02-24 156.6 122.1 183.4 0.67 0.106 0.0023 4420 0.118 0.308 0.0095 1733.0 38.9 1716.2 22.0 1729.9 46.8  99%

DB02-25  70.9 134.6  463.8 0.29 0.058 0.0012  0.634 0.051 0.079  0.006 1 531.5 46.3 498.9  31.7 492.0  36.5 98%

DB02-26  53.0 829.7 579.9 143 0.109 0.0018  4.067 0.096 0.271 0.0055 1781.2 29.6 16478 19.3 15437 279 93%

DB02-27  73.9 101.4 122.5 0.83  0.110 0.0016 3.676 0.121  0.240 0.0065 1802.2 25.8 1566.2 26.4 1388.0 33.8 87%

DB02-28 49.1  96.7  225.3 0.43 0.112 0.0016  4.455 0.143 0.287 0.0079 1825.6 25.3 1722.6 26.6 1625.6 394 94%

DB02-29 9.8 47.5 151.0 0.31  0.054 0.0014 0.377  0.020  0.050 0.0017 390.8  62.0 325.0 14.6 311.8 10.5 95%

DB02-30  58.3  81.4 1534 0.53  0.058  0.0008 0.510  0.008  0.064  0.0007 522.3 315 418.7 5.7 401.3 4.3 95%

DB02-31 924 5129  636.5 0.81 0.107 0.0013  3.443 0.172  0.231 0.0112 1749.7 221 15142 394 1341.7 584 87%

DB02-32  31.0 120.3  317.0 0.38 0.055 0.0012  0.310 0.019 0.040 0.0015 413.0  48.1 274.6 14.8 251.2 9.6 91%

DB02-33 103.4 386.1 649.0 0.60  0.098 0.0039 2.094 0.185 0.138 0.0093 1588.9 744 1146.9 60.6 832.2 52.7 68%

DB02-34 119.0 1354 1080.2 0.13 0.112 0.001 4 5.042  0.083 0.327 0.0056 18324 22.2 1826.3 14.1 18225 27.3  99%

DB02-35  98.2 344.5 140.6 245  0.156  0.006 4 7.922 1417  0.446 0.0850 2416.7 68.7 22222 161.3 2376.7 3788 93%
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Fig.8 Zircon Th/U ratio of magmatic albite DB02 (modified
after Vavra et al., 1999)
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Fig.9 Cathodoluminescent (C1.) images and age (Ma) of magmatic albite DB02
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