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Uranium Ore-forming Ages of the Oldest Uranium Deposits in China and
the Tracing of Uranium Metallogenic Provinces with Lead Isotopes

XIA Yuliang HAN Jun
Beijing Research Institute of Uranium Geology, Beijing 100029

Abstract The oldest uranium deposits discovered in China are situated in eastern North China Platform like Anshan —
Benxi area of eastern Liaoning Province, central North China Platform like Zhongtiaoshan area, and western North China
Platform like Longshoushan area. Researches on 47 ore-forming ages of uranium deposits and more than 200 ore lead isotop-
ic samples in the North China Platform suggest that the oldest uranium deposits in China were all formed about (1800 +
100) Ma ago in spite of their different ore-forming environments, regional conditions and geological backgrounds. Uranium
mineralization occurred in the Luliang orogenic period at the end of Early Precambrian, and the uranium deposits underwent
reformation and superimposition during the Yanshanian tectonic movement. Through the calculation of . and Th/U of origi-
nal lead ore by the H-H model and a statistical analysis of average squared differences (S) and alteration coefficients ( X) of
p and Th/U in different provinces, the authors obtained both lead isotope composition by the single stage model and that of
the region where obvious high anomalous lead isotopes exist. Ore lead isotope tracing suggests that eastern Liaoning area is
one of the best potential uranium mineralization provinces.

Key words North China Platform; uranium deposit; ore-forming age; lead isotopic tracing
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Table 1 U-Pb isotope determinations of uraninite from No. 3075 ore deposit
. LR G /% Pb [ R /% RWAENE /Ma
FE RS =
U Th Pb 204 p, 206 pf, 207 ply 208 pp, Tooss  Taormss  Tooroos  Tavsom
1 EF89032 47.72 9. 605 0.060 86. 866 10. 596 2.481 1182 1439 1844
2 EF89033 69.63 0.03 0.813 0.058 88.041 9.295 2.608 76 148 1559 2276
3 EF89034 51.72 1.591 0.109 83.471 11.644 4.778 185 405 1987
4 EF89035 61.13 0.01 0.898 0.030 88.182 10.556 1.234 96 217 1883 2414
5 EF89036 64.78 0.03 7.774 0.066 86.325 10.352 3.258 725 1045 1791
6 EF89037 54.11 0.01 3.576 0.054 88.999 8.523 2.426 423 606 1368
7 EF89038 71.28 0.01 2.574 0.041 91.417 6.831 1.713 241 311 878 5587
8 1L.S648 60.91 0.04 7.962 0.110 83.942 10.322 5.629 759 1049 1716
9 LS664 57.29 0.01 8.715 0.100 84.527 10.531 4.844 883 1180 1774
10 LS846 59.52 0.01 8.373 0.039 88.282 10.114 1.568 864 1165 1776
11 L.S847 58.72 0.04 5.825 0.039 88.736 9.620 1.607 624 904 1669 7174
12 L.S848 66. 14 0.02 11.180 0.050 87.058 10.749 2.145 1010 1330 1891
T AT Bt S AZ AR ST e Al R s BT 5 2 4R R IR R
x2 40 FRBRHHT U-Pb BURSHER
Table 2 U-Pb isotope determinations of uraninite from No. 410 ore deposit
o v o LR T /% Ph [AIZ 2 LAY /% FWAFRE /Ma
75 s S
U Th Ph 2 Pph 26ph 27ph 2% ph Toosrzs  Tarazs Tooraos  Taosom
1 4001-1 50. 83 0.12 7.06 0.050 87.89 10. 34 1.71 747 1074 1825
2 4001-2 57.99 8.88 0.034 87.60 10.08 1.91 934 1226 1786
3 4001-3 56.08 9.21 0.044 87.06 10. 46 1.89 992 1294 1843
4 40014 54.62 10.27 0.048 88.41 10.77 2.12 1114 1412 1900
—~330°
0.4F
0.3 F 1587
=
3 1058 R=0.995
£02r Ls664 E89032 T,=1851Ma
15848 +80Ma
Ls648 1.s846 -71Ma
s, S Ef89036 =
Ik 7] i ik | 520 T,=77Ma
dyke m uranium ore body Ul Efgléi)%%7 +68Ma
] T WA il £189038 “72Ma
== 1 Quaternary regolith 1=~ random of ore body bore hole £89035 Ef89034 errorin2o
0 MREfR9033 ! :
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Fig. 2 Geological section along No. 3 exploration line in No.
3075 deposit (modified from No. 241 Geological Party,1980)
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Fig. 3 U-Pb concordia diagram of uraninite from

No. 3075 ore deposit
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Table 3 U-Pb isotope determinations of uraninite from the Anshan-Benxi Area
) e TLRE GRS/ % Ph [FIf 2 2 B %o FAERE/ Ma
U Th Pb 204 p}y 206}, 207p} 208}, Tooerzs  Tarzs Tooraes  Taosom
1 15006 46.91 11.14 0.021 85.20 10.41 1.152 14 1615 1890
2 P-6 65.23 4.610 0.157 81.94 10.57 7.320 411 664 1670
3 K180 56.36 0.041 6.130 0.039 89.45 9.10 1.450 686 921 1536
4 20249 62.77 7.970 0.008 89.82 9.28 0.890 800 1066 1665
5 D-1 29.22 29.20 9.926 0.049 62.45 7.45 30.01 1403 1562 1785 2070
6 Y-1 60.71 1.80 14.49 0.028 88.46 10.04 1.474 1409 1566 1784
7 3-7 72.32 5.154 0.199 82.31 9.71 7.789 409 570 1281
8 3-6 58.87 0.30 13.90 0.222 78.49 11.79 9.501 1207 1448 1823
9 Y526 62.77 0.20 6.368 0.256 79.07 12.76 7.910 543 897 1915
10 PS234 56.51 2.833 0.259 80.50 9.35 9.893 278 360 927
11 74-5 50.03 0.01 6.250 0. 006 90.47 9.34 0. 190 796 1070 1685
F4 HELMBRET SBREYT U-Pb AIRXSHER
Table 4 U-Pb isotope determinations of uraninite from the Zhongtiaoshan Area
L e SEE AR % Ph [f) 2 4L % LI/ Ma
e s
Y Th Pb 24p}, 206p} 207ply 208}, Tos3s  Tagrross Tor/06  Taosrom
1 ZBU1 33.35 3.65 3.917 0.010 88.22 9.11 2.66 732 1004 1655 556
2 ZBUS 34.15 3.65 2.808 0.030 87.20 9.31 3.460 514 785 1660 416
3 ZBU6 22.92 2.38 3.610 0.030 86.97 9.61 3.390 948 1216 1727 790
4 669-11 75.34 1.68 4.659 0.230 79.81 10. 06 9.900 343 503 1318 990
5 669-12 6.97 0.031 0.350 75.24 10.17 14.24 224 289 855
6 7031 75.07 1.28 3.484 0.040 89.22 8.87 1.870 301 486 1490 216
7 7188 47.75 0.20 8.340 0.049 87.96 10.17 1.830 1051 1311 1765 1018
8 7189 56.63 0.14 10.89 0.047 87.85 10.26 1.850 1148 1392 1790 3283
9 7198 69.50 0.13 8.440 0.111 85.41 10.45 4.030 720 1008 1705 1567
%) U-Pb [F]fii 3= A& R (3£ 3) m*’ajﬁfcéf{sﬁﬁﬁ E@
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Fig. 4 U-Pb concordia diagram of uraninite from

No. 410 ore deposit
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Table 5 U-Pb isotope determinations of uraninite from the Hongshiquan Area
s Fe TLEGE /% Pb [ R /% FMAERS /Ma
U Th Pb 204 p, 206 p}, 27p}, 208 pp, Tooss  Taorss  Tooroos  Taosom
1 7911 53.65 4.07 7.229 0.540 65.400 12.360 21.700 544 615 906 557
2 HO021 66. 04 3.39 5.067 0.183 83.460 8.443 7.000 445 529 909 344
3 HS24 65.55 3.75 7.385 0.198 80.715 9.987 9.120 623 821 1405 874
4 HS338 71.53 4.41 6.788 0.042 88.924 8. 160 2.874 599 773 1317 471
5 A7 63.69 3.91 7.042 0.221 80.098 9.933 9.957 604 759 1250 788
6 HS59 65.71 4.16 4. 066 0.086 87.956 7.012 4.945 589 452 789 374
7 HS21 58.81 4.17 8.875 0.331 74.810 11.330 13.520 740 927 1402 780
8 HS57 62.20 4.39 3.580 0.117 86.780 7.250 5.860 355 411 737 264
9 H6 64.94 4.59 8.317 0.022 89.010 8.590 2.380 780 1006 1488 647
0 20 40m
0'4 [ | S
0.3+ 1569 /(<
j=) |
a 15006 R=0.994
;é 0.2 1046 T,=1876Ma
& 3-6 +77Ma Pt
20249 .
4. 65Ma
0.1k 525 K-180-2-1 T,=176Ma
: . ;’-6 +100Ma \
- -106M:z »
Y526 96 a Pt,,,
Ps234 errorin20
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Fig. 5 U-Pb concordia diagram of uraninite margin of rock segment fault
from the Anshan-Benxi Area T A 2
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Fig. 6 Geological section along No. 1 exploration line in
the Pinglu ore deposit (from Sun et al. , 1998)

Py, W AT P, - TS RERERE P, - B R THOIR
Bt s P, T BRI P, P BN A KHE s Bp- WS
Pt,, P -biotite quartzite schist; Pt > -mica marble; Pty '*-calciferous
phyllite slate; Pt -quartzite, metamorphic relict sand;

Pt,, %P -tremolite marble; Bp.-diabase

2.1 X A H-H R

At & AR TE A TR A 209 PEJ7 B0 1 v ]
PR EE (L se a5, 1987 ; [l 4F55 1996 5 77 ) A
5, 19905 5K PRI, 1995) , ik SEA™ A7 AT ity 2
S AR A N R 0T X BT X S b
X R H-H B (2R, 1977) 205358 T



%o Kl 55 v B Bty A R B AR 3% S A (R R B i L 757
0.251
0.4+
0.2+
1140 1407
7189 03
- 2188 £ R=0.993
2 0.15- & =0.
i 2BUG 2 02 )1 T,=1771Ma
£ 76 BUI £ 938 e 246 +150Ma
& I S -
0.10- 7198 R=0.9993 ALa15338 TZ:}lgékA/{:
' T,=1830Ma 011438 ey +46Ma
38 7BU-5 +33Ma Hs57 -53M
-32Ma 47911 errorin2o
0.051 69-11 T,=140Ma
7031 +31Ma 0 ] ] ] ] ]
69-12 0 1 2 3 4 5
0 | | | | 207Pb/235U
0 0.8 1.6 2.4 3.2
2ph/*y B9 AR IR U-Pb —E2k BIff

K7 PRl AT 5T s e U-Pb — Bk K i
Fig. 7 U-Pb concordia diagram of uraninite from the

Zhongtiaoshan Area

ZK18-0271 1804

Zk18-03
Zk18-01

‘7 s
’

0 40 80 m

W J=
fault

e B

schist of Longshoushan group

5 di IR TE A

pegmatitic granite
; WAk R W Ak B TR B4
ore body and mineralization belt E] potish feldspar granite

I8 LA R IR 18 S Rk il 1w ] (Ha9h-E5% ,1998)
Fig. 8 Geological section along No. 18 exploration line in

the Hongshiquan ore deposit (from Sun et al. , 1998)
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Table 6 Statistics of p values and Th/U ratios of lead ores
from the East China Platform

ﬂﬁ[z ﬁrﬁlﬁ/ /I\ W Su XM Th/U S‘l‘h/U X'l'h/L
LrE 88 9.58 0.89 9.30% 3.67 0.34 9.21%
G 45 9.73 0.23 2.51% 3.75 0.29 7.66%
FLIR 16 9.09 0.26 2.83% 3.72 0.08 2.04%
IS 14 9.12  0.19 2.07 3.87  0.26 0.73%
IRE 46 9.29 0.27 2.96% 4.01 0.16 3.87%

F7 FTREERLEAPNYT AEWERETE
Table 7 Characteristics of tectonic model of lead

produced in Early Pre-Cambrian

WK BEERECIE RHEGUEE HH g
wii Th/U
TR X 18 T T RIR 9.87 3.70
LPE 12 FRARREGRS 011 3.85
WK 31 EERMRSEERS 9.4 3.5
WK 26 TGRS 935 4.20

5 2 5mim, R 0. 89 HAR S R IROR 35 9. 30% ;
Th/U {E A=A, 9 3. 67, BEHHIL 7° 4 Ak e A AL
JEZ 75, U-Pb (U-Th 73 585 B2 55 , 45 fify Bk 2 AH N il
B, N SN A R B X, X Iz 2 A
AR TRl ZR AR 5 25 AR — 2, B R B AR b X 58
LA A B AR AR R
2.2 REH AHEEERKEFE

A H DB 7 By 4 Zarteman 4 38 52 A7 &
fift (Zartman et al. ,1981) (& 10) , 0] DL W4t
& A [l D e AL AR, iR B4 R A R T,
ATLVER, HA AR &k A T L 7e s, B
v =L OO R R S TR N S (A DY Y &S
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Fig. 10 Tectonic model of lead isotope of galena from the East China Platform
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Table 8 Pb isotopic composition of galena from the Lianshanguan Area
N Pb [F]{3; Z 41K,
S FE G2 PR e fa
206 Pb /204 Pb 207 Pb /2()4 Pb 208 Ph /204 Pb
LPbl L 3075 W BE 9-6 FL. 193m 550. 845 87.115 36.716
LPh2 yLiln 256 " 45, 53.122 19.746 39.382
LPb3 T - LB JEH X 43,248 20. 655 41.141
1256 VLiln 256 "5, 28.554 19.194 41.262
% 256 FTE 256 1 45, 28.563 19.199 41.272
206-1 T AR T 4 5 T AR 22.583 16.324 41.511
206-2 T 4 L S VR B I 422 f 23.178 16.490 42.458
215-1 JTEET s B R A el 20.930 16.026 40.291
A5 1 TR ERE X 20. 885 16.028 40.517

DXHERA T HFe BT AR A, TR Hse 25k, Xkl s 2

KA

2.3 EHMHRERES
T 11 5% iy DXAS [5] i BE 7 B 7 14 4 ) 2 2R B0

(F28) 4 ]S 10 R0 2 7 A R
i FUAT U DR 3 O REAE . 76 9 A
B Ph/MPh (AR i 19,

B Pb [l 3 AR 4 10
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