2015 4F 4 f1 7 N CRVIECI PR i
April, 2015 MINERAL DEPOSITS 34 (2): 225~234

XEHS: 0258-7106 (2015) 02-0225-10 Doi: 10.16111/j.0258-7106.2015.02.002

B AR 5 B ER L 2 5 LA R 5

—— AR H R (6722 Vb R A B

FHAR, FARAT, R
CHISRRSE MR 5 TR ) G R PR A DB SR R TSR, VI T3 210093)

# E CRANESM U Th IR 9256 25U i Rk A1 Ph R 25 41 o B2 45 7 5, %o S Bk 1 BORE 2L 4l
HERAL 2 HEAT AT R B . D BBk TS AONE R U & s CREUE 3.23 <100, A 22 1Les SF 3 ) 2 f5 4
Fis @ UMAEATER LU AR =, Wt U S AT 4 U el GR 2 IEH AL, 203008 0.7 x 107 °H
15.9%; @ MR Pb RN A R, FARE MO ZOHA DL U A5 N RFAE o 6 A AR B0 6 76 4 A (U/ The
Pb/Ce.Ba/La-Cs/Rb)HFFUHI BT, MUt A2 5 T BERKE BN ZOMA DTS o SRR RO Z0ORL 25 Hh BR A0 22 R 0 3R A,
JRIX e B M A A 1 A8 AR FH A2 T R B RO 2R ' % U A5 K 755 0 TG 28 I L4 24 TR 3%, R Bk O
ZHE AR 6722 W PRERHE 1 ZE 1 eyl o

KHEIR MRS HONE 2R s R B R VAR S s 23S U R 2R AR s B i 44 s BERR T Al R

PESES: P619. 14 SCHERFRAERD: A
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Abstract

Using the mobile U leaching experiment, the *U induced fission-track method, and lead isotope analysis,
the authors investigated uranium geochemical features of the Caotaobei shoshonite, and the conclusions reached
are as follows. (D The uranium content of the Caotaobei shoshonite (Mode, 3.23 X 10 ©) is as high as about
twice that of the world average andesite. @ The U in the Caotaobei shoshonite is mostly immobile, probably
lattice-seated, and the content and the leachable rate of mobile U are very low (0.7%10 © and 15.9% respec-
tively). @ Calculation based on lead isotopes shows that the Caotaobei shoshonite gained uranium after its for-
mation (AU=0.998%10"°~3.92x 10 °). Fluid-sensitive trace element ratios, such as U/Th, Pb/Ce, Ba/
La and Cs/Rb, in the Caotaobei shoshonite, were studied in this paper, and the results provide evidence for
mantle fluid in the formation of the Caotaobei shoshonite. These features suggest that the enrichment of LILE in
the Caotaobei shoshonite was constrained by the mantle-derived fluid metasomatism, and the Caotaobei shoshon-

ite could not directly contribute U to uranium mineralization.
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Table 1 U and Th content of the Caotaobei shoshonite series (w(B)/107¢)

Fes FE5 U Th Fs P U Th 5 P U Th
1 C6416 1.29 6.42 11 Pd2-w3 1.70 8.04 21 CK14 14.40 6.90
2 C5906 6.31 7.78 12 Pd2-w4 2.51 7.62 22 He22 2.85 8.84
3 €09 4.02 8.18 13 Pd2-w5-1 2.05 6.94 23 AO-06 3.07 11.00
4 C12 1.58 8.50 14 Pd3-w2 1.75 8.00 24 AO-07 3.47 9.78
5 HC-1 1.82 6.12 15 Pd3-wl 4.59 15.03 25 SL-04 1.44 5.00
6 5901 3.25 11.01 16 =) 4.47 4.90 26 XF59-01 2.30 13.50
7 CS03 2.80 11.89 17 ~HE-3 1.41 7.04 27 XF59-06 4.40 9.10
8 Cpd-15 2.73 7.46 18 CK11 74.50 8.51 28 XFC12 3.20 14.50
9 C01 6.40 6.60 19 CK12 5.65 6.88 29 XFCO08 7.10 2.50
10 C06 5.80 7.00 20 CK13 39.90 7.50 30 XFC09 5.00 4.60
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Table 2 Characteristic parameters of the frequency analysis for the Caotaobei shoshonite series

w(B)/10°°
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19) 1.29 74.50 7.39 3.23 14.51 196 4.043 0.427
Th 2.50 15.03 8.34 7.70 2.92 35 0.656 0.349
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Fig. 8 Induced fission-track of uranium in Caotaobei shoshonite

a. Hornblende phenocryst (Hb) with dark rim and matrix; b. Homogenously dispersed fission-tracks of uranium

in muscovite detector



230 w N H Ji 2015 4F
*x 3 EREEm AR S
Table 3 Distribution of uranium contents in the Caotaobei shoshonite
e T B o e ) A R
5
AR 5 w(B)/ % w(UD/ % BHAR B/ % BT 5Y / %
KA G 2 1.82 0.033 2.08
cn FHA GEED 3 1.60 0.048 3.04
g F A CBED 25 0.06 0.015 0.95
JE 70 2.14 1.498 94.9
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Table 4 Trace element ratios of the Caotaobei shoshonite series
75 FE5 Ce/Yb Pb/Ce U/Th Ba/La Cs/Rb (La/Sm),,  (Ba/La), PRk IR
1 6416 32.0 0.32 0.20 23.5 0.036 3.30 2.02
2 5906 32.9 0.36 0.81 23.1 0.033 3.45 1.99
3 09 28.8 0.22 0.49 25.3 0.017 4.00 2.18
4 C12 30.7 0.27 0.20 29.4 0.021 3.40 2.53
5 £E-1 20.4 1.24 0.30 50.7 0.028 2.83 4.36
6 Pd2-w3 34.7 0.31 0.21 24.5 0.076 3.66 2.11
7 Pd2-w4 37.5 0.28 0.33 28.5 0.036 3.82 2.46
8 P2-w51 34.0 0.22 0.30 20.2 0.075 3.63 1.74
9 Pd3-w2 35.0 0.22 0.22 27.4 0.007 3.78 2.36 T, 2011
10 5901 23.6 0.35 0.30 26.0 0.016 3.25 2.24
11 CS03 21.8 0.88 0.24 33.0 0.067 2.91 2.84
12 Pd3-wl 22.8 0.42 0.31 21.0 0.037 3.35 1.81
13 Cpd-15 42.3 0.18 0.37 21.3 0.015 3.85 1.83
14 01 43.6 1.26 0.98 23.2 0.011 4.38 2.00
15 C06 31.4 0.27 0.82 25.6 0.021 3.35 2.20
16 =) 25.9 1.47 0.91 44.0 0.033 3.74 3.79
17 ~B3 18.7 0.46 0.20 48.7 0.019 2175 4.19
18 CK11 29.9 0.33 8.75 21.4 0.065 4.05 1.84
19 CK12 29.2 0.28 0.82 21.3 0.042 4.27 1.83
20 CK13 29.6 0.40 5.32 22.9 0.052 3.95 1.98
21 CK14 21.5 0.59 2.09 81.0 0.010 3.68 5.98 K
2 He22 19.5 0.44 0.32 15.2 0.169 3.10 1.31 i
23 AO-06 9.0 0.67 0.28 21.2 0.053 3.26 1.82
24 AO-07 7.7 0.57 0.35 14.1 0.031 2.80 1.22
25 SL-04 9.6 0.36 0.29 29.2 0.091 3.03 2.52
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N (2) BEHHE N 2 A st Th R H =
' 2 \ S AU AR, 7090020 0.4 X 107 0F1 4.4% , %
: K Wt Th 76 7K HE 2 rp kA 22 4T 0 AN TE TR IS .
5 4.2 PbREMIZEARBBIWE(EHU B ERE
§3 FATH Ph R ERAL 22 P BT , 75 A 5 1
- 0% B9 g | PCAE PR e S AT W AR
Wy R o N . N o
" - T U B9 S I i, £ R IR AT e A AR
! A 5 KEARLL o BRI, AR B B TS BOE 206 A P [R5
! 3.' 20, T I AR RS S E R e v TR A4S RO &R
B AT e RIS U St S5 ELA U & R H, AT
g T — o= TR BIONE 2R A e s - B I B gl ) AR
NI 2k N S TS e X
i . = i : . T Ry T A Bt o R £ — s AR o DK
0 1 2 3 4 5 6

(La/Sm)g,

K10 FERRE BN ZOHA RV (Ba/La) g -(La/Sm).,

KR (4 Defant et al. , 1991)
Fig. 10 (Ba/La),-(La/Sm),, diagram of the
Caotaobei shoshonite seriesCafter Defant et al. » 1991)

TORR RO 2R 4 AN FEAR T Ph [RIA 35 20 B R 3%
AR (1983 F- H I A AT VHR I 45 391 T3¢
6, HAFH LU R A

(1) HOBRE HONE 2R Ph 7] 47 25 16 S B AR
SAFRME I N (- 427~ — 574 Ma) (GR 6), IR
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TG MR 2O Bl BR AL 2 5 B R RS

ISR AR (6722) Al IR A 233

x5 EHLESE AR

ZHE U, ThiARLWER

Table 5 Experiment results of learching U and Th from Caotaobei shoshonite

) AU ATh
Fs w(U)/10° - w(Th)/10 ¢ -
WHE/107¢ IR/ % WHE/107¢ R/ %
XF35906 4.4 9.1
0.7 15.9 0.4 4.4
XF5906a 3.7 8.7

xo6 ENEHMBZHES P RURERREEBEITEER

Table 6 Composition of lead isotopes and calculated results of uranium migration from Caotaoabei shoshonite

P RS/ Ma 206pp,/204pY, 207pp/204pY, 208 pp,/204p, AL w10 1
%/ Ma Pb U2 Ul AU
6759-1 107 18.341 15.647 38.774 - 427 19.00 2.30 0.490  1.410
C-01 107 18.524 15.682 38.871 -526 79.67 6.40 7.200  —0.800
CI2 107 18.050 15.605 38.322 -574 18.50 1.68 0.682  0.998
PD-15GE 7 107 18.320 15.589 38.626 - 485 9.80 4.60 0.680  3.920

VE: UL WPIRENE s U2 hBA &
S EVRAE, R B e AT E AR T IO R A .

(2) HHEE MO 2 A 4 U & & (U2) 8]
U S EHEUD R, AU KN 1.382 x 10 *CF#1E),
E IS NG SE N (1

5 4 ®

XA FH UK 1) 76 3 LU B (U/ Th Pb/ Ces Ba/
La~Cs/ROWFFTHIT, P51 1X & S g i 1) 2 5 2 it
B BN XM S & U S RE A EmNE
EHA R . BAR 6722 B PRI 5 4 SN
TR (R BB MM XA R B M UL Th 7
S K Ph R 2 A I G CHOU & i a5 R
T, ROBCES B ZOREA AR 6722 B IR 4t = 2
AT B .
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