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Fig.1 Simplified regional geological map of the Miaoershan uranium ore field (modified after Sun et al. , 2007;

Fang et al. , 2007; No. 310 Guangxi Geological Party, China National Nuclear Corporation® and Xie et al. , 2008)
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1—Proterozoic; 2—Paleozoic; 3—Triassic; 4—Cretaceous; 5—main granite body; 6—patched granite body; 7—fault;

8—uranium ore deposit and mineral occurrence; 9—age of granite and its dating method
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AR BILY TILHT KRV SRETR HHENT U-Pb Bl R4 6 LR E X 1177

HRERZ E 2R EBFT BT -8R
BEUR— MR S5 i 2 A, KK 70 RO AER S
%, ME A 365 km® 247 . B B B2 — B R LA
BURMHBRKWEBEN AEE. RAKRBER
F, N NNE mBrH., FRmsyXmaAR
My, RN ZEFiF £ NNE @R E B, e
LR EERAL,

UFIEF K EBIILLEETREELERS
FREPAREMERE, FRETEE AP PHE
FNBABENKE, SFEILAER PR 4002
(DOEB KBRS, BF 4 A SHRIMP U-Pb 4
REPE B R HEBEFR N 228 Ma £ F (R4
%,2008), ALBRILH AR ERIRE B HR,
ETBRERANBOFRKTH.BRT L. GRA
kAl . SE 42T BAE 8B X8
B MTERS L. PEHWERE . HEEEE
KB ERD, 2HORMERHET . MEE RN
BERERNEMEEEN TS Hh. v6%
BEHEER PR EERMEXHS, BRKXEHR. B
R X EEERE TEEREESET KA
WELE—8. FATYEBERNHEFMY . 2B LR,
R VCERBEBRRRE™L., AEHB. SHEE.
W SRy SREMT Y. ST XERE
FEORATYEEA R AR . ERARAREYD
Bl A%,

2 FEaRERSTITE

EENMEREA UPb FHAEFE BHRESE
VDT RGBT ER IS H T EAS RS
VIRFERBRE. TR EHET K U-Pb £,
REVREHTTEHELZHLXRETRHEK, FTE
AUF3#H.OUSFRN AR aTES
BoEEMST SMer YH M (Ludwig et al.,
1981, 1982, 1985, 1987; Cunningham et al.,
1982; RS %, 1984; A%, 1985 % H B %,
1988; 345 ,2003 ; JE WL %, 2003 ; 7k [H £, 2008) ,
B RUAHERTFES. HE FHREHRE
K, BN SEBR R AR h 8 F ORI R — Rk GE 1 &
{1 75 ) [ PR R 4 (Bl TR ERIM B 24, £
Sy EREMERGMT RBEESE"RER
REFY EEZFRKOERR. O2WMh s aF
BT YRR ER T E (Ludwig et al. , 1981; B
Be %, 1984; BHENSE, 1985 1R B %51988), K
KBBTHEHI K U-Pb ERATHESESN T

g HERKEREMETELZESMT AN U,
PRI ECHBY—. A, AR -BEREE
FERN.ERIFH T ZW P EEFEPWEE KW
E-RBRETHESHAT WS TERLMLER,
PR BER R K 55— 2K, A ST YUARE, B
FTEHMETRHREMT UM TIRFA R, 4
BRI, OB FMT ARMT EHET YK
SHIEWERY . TET EFRKAT Y45 & (Hills,
1976; Zartman et al. , 2009), KIS IKIEE M EMN
U-Pb A Bt B R RRIE PR . A1, LERHER
REFRESHT WL ERERY  THT FRK
ATYRHEE 2 WERIEENTSHTPH U.Pb
& 98 K [ A

ARFRSMUBLHFERT AR, 6 R E
HUYFILTRARTT &, SWAETENE SRE.
HRET-1ZET-SHSNDFERRE 02 55 KTIHH
TR BKSE 2~3 em, LML U RHF A 1320 m
B % 1360 m " B, W g {4 5E 1) K 8L 1] 77 fa [6] B B
B, RS 1-6 MHEMGEA -9 594K 1400 m 1B
ERBHETFHT K. HS Ag329 K Ag47 WK
ANFE R BT KB A oA T F T K SR
By R BRI A .

MAFHHBENT 300 H, HEE 7K GE
KEBEB/PEGF URPOMERIREHEEKRSE
B E RN BRRR 2, TR fE W B BT Phat, af Wi
BEFEHAER TR N BE BEG, REFLELRF
SREE., EAFHAKEREG RBARRCER
EHEFEP B R AT #E B RIS LXRE
. AR TR 7R A ol A6 5 M R AT A B 4
RO R, U.Ph S R RAR A RB RS H
FEBTFHREBENE, P EMELEER
IsoProbe-T R (& E GV instruments Ltd. ) 5 &
%t 1 pg H5H97° Pb/* Pb Jll 8K B <C0. 005 %%, ¥ 4047
BRI A A R 26 A B TTolk A7 Ml b i (2007)
B FHHEST 8% Pb S BE ., FEERILE Pb mER
AW AT E M (Hon et al. , 1985), A& 3% # U-Pb
FRREMR. HACU MU MM EEmEREH
FEAEZE 7 P R S PR LR P iR 2 BE 24 D T
PR Pb /9 1/20, FR 82 Pb/* U KB EZH T
WTPh/P U K ¥7Pb/* Pb, A 3 % F¥° Pb/*® U A #
fH.

3 AR
YT K 6 HIFEWHY U-Pb R EDITE
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RIFRLAUEFEBRR 1 FHHHPL/U XM
FEREHSB. ENAABHBHRIAN SHERS
R AL R b A R 2 B BE R Y S AR R AT R
TR EE AR RMGBIR, E RS TR T B
ROR AW, MR R 2 DL R VI IR Pb & IE e R 9
RE. ARRFTHAEGFHS, GETHABE, W
RIREEWMEAR. BENN - A THFHRT PWH
Pb B #ER MR AEH EXE, R 1 P RMAER B
FEREB TG PO IMBEAYERM. XT U-Pb
AAUEXRNERPMALHEHTACHEFREZRR
(Ludwig, 1978, 1979; Ludwig et al. ,1984; Z&
B%,2000) A RMAMNBRER GELKERRXR
HTTHEYUHE, XU SHEBLE Pb MERAT LK

BEELFRMOBOY BB RNER. R, 3
LSRR A MR P BRI R, MAAE
MERMIM PbEST WL P EKNER. |
i, 5] LRI Pb/* Pb {8 3 3] W7 B 48 38 WL 4F & 19 |]
Bk HEBRK FRBHRUFRBRERLF
. REAHPb/PbHCKT o) EBRES
HE R E O B R HEB DR OUNTF a0,
IRBHERNFERCERETEN. WH, R
¥4 Pb /N TH Y LB 46 Pb R, FriRB 8%
MERERTELER, EEXHART FRAT
BUE SR (MO BBRE, B P (M, a0) &5 SR
% PbERTH Y LB 46 Pb ER , B K48 8 R0
FERNNTHEELFERE 2,

F1 PFIRTERITETRT U-PhRURMRER
Table 1 U-Pb isotope compeosition of pitchblende samples from the Shazijiang uranium ore depeosit

g & & Pb i R AL (atom %) 206 Ph/204Ph | 238U/24Ph | 1305 (Ma)
U(%) Pb(%) 204}, 206 ppy 207 Py 208 ph,
I-1 66. 2 0. 7997 0. 157 86. 880 6. 727 6. 235 553.38 | 45336.58 75.6
I1-2 60.7 0. 9314 0.118 88. 799 6. 408 4.675 752.53 47481.17 98. 9
I1-3 67.9 0.9769 0.110 89. 490 6. 065 4. 336 813.55 54320, 17 93.7
1-4 58.8 0.7479 0.174 86. 062 6. 882 6. 882 494, 61 38854, 05 78.5
I-5 66.8 0.6104 0.048 92.779 5.277 1. 896 1932. 90 195944, 70 62.7
-6 76.8 1. 1415 0.013 94, 660 4,838 0. 489 7281. 54 444720. 96 104. 4
Ag-329<D 72.6 0. 6080 0. 038 93. 340 5.178 1,442 2456, 32 270042, 89 57.9
Ag-47(D 46.9 0. 6000 0. 140 89, 490 6. 350 4,010 639. 21 47971, 76 82.9

% 3E Pb 3nB R A Pb BB BB LS &Y (Doe et al. , 1974) , £ 85 % B 10 = 4430 Ma,ao =9. 307,60 = 10. 294, A233 = 0. 155125 X 107%/
2,238 U/35U=137.88, R 2 W B FERSHE5E 1 M OFIEHE )1 310 B R A AR,

ZaUERR, ARSI RERNTE BB R
THER. RE 2 S HHS 1 EI5 M5 MH
i A WERMRTA 2 AN HREEE, A B RFR
WiEHT U-Pb BHR, RB SR LFR N 53. 0+
6.4 Ma(B 3), XRB -9 SF &S I-6 WEER
SHAMFE#SURKEBHBELLRERXR. Wik
BT RIRE S o, v LLHERR JB AR Sk B wa , T B3R 18
)7 Pb/** Pb {E 35 7281. 54,3044 Pb B>t Hit
BRARNERYWMETAR, EH5ANTREN
104. 4 Ma Bif 318, ATREAAER TH KN 75 b —
B ERMER,

4 g
4.1 BT ER

AIABFR AN, R BT KL EHRERT
Mot 5 =22 (R, 1982; 5K E 4, 2008) , B
HET KEAELE KT 100 Ma R BIGHR T /ER.
UFIV KRB UAEXHENRHMEYT/ER? &
WHFFEAKIBEH 104. 4 Ma I ENFIM Z A B4

FTHEEES,{BRE L 5555 #5058 8 IEHE
EHBEAEZE. REM1-9 S5 &5 E a9 bk bk
T, A3k 7~8 cm, HEMEE , MEAK,. 7 A
BE. TERABRZHT RESEARHER 02 59
PRFFIE 2L, Wi F A BB , 5 ) B A0 ) S
BB, RO MEX, T ARGN. FHERBEHRY
MK 53.016.4 Ma, [EERFBT U FILI KM E
BRI ER. FEEEBIHEMRFRHEYE HEY
% Pb {ERA 265. 97, YR IXMEFE—EN A E
Ho N ESENEMEMBHESA T HER
REVHEPPEFEREEN. HHTERSPY
BPh EEFFWARE: O THT WEBRZA
EZFETHEE Y P; QR KAEIH. 25
BT MR KK Pb, BiE 54 AR Pb
REEM . EHEUNRRE - RBAHEEFHHT
YMEHEALERERT , S U-Pb [ K #b 6 86
HfF, ¥ PbEEREEXTFMT Y U-Pb &
EPHENKRSHERE Pb, CEMT YA TR
WMRXBEST e REAT SEXFEER
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Fig. 2 Relationship between apparent ages calculated
from different initial Pb isotope ratios correction
and true ages

1—FuBR % Po (% F LR E ;2RI Po (/b F LB
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1-—Corrected initial Pb isotope ratio is equal to true value; 2-—
corrected initial Pb isctope ratio is less than true value; 3—
corrected initial Pb value is more than true value; My—true
mineralization age; M;—diagenetic age; ao, a;and a; represent

206 p, /204 Ph values of measurements
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Fig. 3 P Pb/® Pb-**U/**Pb isochron plot
of pitchblende samples from the

Shazijiang uranium ore deposit

VAl (A%, 1990a,1990b) , th B AT BE B AF 4
UPhENEREHPEBZA AT EEER.
EEREME TR, B AHUST K U-Pb R &
MRMMYEREVG P EFEEREFHY K
TR, MEHEGT WRLMEZTERLY W
BHEX, B MESHT U-Ph RIGERENS
e wiE TR ERNME U.Th F B9 9K Pb [

PMRWE, ELERZEWMT WVH P SEHE R
SHRFUPhRUEHRFEANSTE. Both %
QOIDEMREH T ER B MEA TS EHT K
B SRR R AW TSR HIT T Pb R
BN, IANFTBEMRE Pb fH " Pb/™ Pb=
2652.6+0. 6O BT H AT EHFHES THEE
£ U-PhEMUERGER P MRS HERE Pb SBM,
WEX  ARIEMBM 53.0+6. 4 Ma 1 F BHALT
R TR E RSN ER.

BB % Q98 X5 F W KT T E Y
U-Pb [y RERETR WA R TE 2. B
BERENFEREREBS AT - FREKRERAN
—4 WA ERRFERN 72 Ma 4, TER 6
F 59 Ma ZE/NEANFSb—4, A FHFRER
H43MaZEf. BAAHNERFREETH
BrEx Pb RN B WAL R W BRITEB M, HE
BxZ A4k Pb R REMBRZE S, H R4 U X Pb
MEESREMEEMEBIES K, EE5IA IR
BWERARFHRRZ LK, EEW I HAREE
WA TEHRERITE SRR R 9 AKE
RS H5IHE, WA REE MR LH C9I HE
A At 8 ANHER AT AL — R BTSSRI BT
BERRER K 74.159.9 Ma, THERE T 5 F ¥
TRERFT HHERE O,

4.2 BEHERDHHERE

RAMET RGO FAHERCRE =42
MEXREH P BUERT B ER BT B8R T s
B RS MBS Ve SR CHELEENE
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Fig. 4 P Pb/* Pb-** U/*“Pb isochron plot of pitchblende
samples from the Chanziping uranium ore deposit (the

sample C-9 with circle was eliminated in isochron plot)
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Table 2 U-Pb isotope composition of pitchblende samples from the Chanziping uranium ore deposit (after Xu et al, , 1988)

#e Al P LR AR (stom6) 206Ph/204 Pl | 29U/4Pb | 1205 (Ma)
U | Pb(%) 4 Pb 255 P 7 pb 255 P
C-1 70. 46 0.934 0. 300 83. 130 7.270 9. 300 277.10 21628.73 76.6
C-2 60.43 0.663 0.082 90. 610 6.262 3.120 1105. 00 95615. 89 72.8
C-3 50.72 1. 107 1.120 34. 860 18.910 45,110 31.13 3532.20 22.8
C4 41.10 0. 853 1. 056 39. 660 17. 360 42. 860 37.56 3975. 62 30.6
C-5 54. 64 1. 000 0.716 54.580 13. 480 30.670 76.23 6542. 80 56.5
C-6 53.13 1. 345 0. 810 54, 540 14.110 30.530 67.33 4204.00 74.3
C-7 54.12 0.549 0.225 82.180 8.190 9. 410 365. 24 37684. 97 59.0
C-8 53.20 0.790 0.165 84.620 7.500 7.710 512. 85 35321. 28 89.6
C-9 45, 94 0. 303 0.110 88. 220 6.710 4. 950 802. 00 118489. 96 42.5

A, BEMESEEETRESHR T ERTHZHHL
FRGMTEE. RM, TR BLEHFERE—ER
RESHTHHANEELIE K2R TAHEHES
BT RAEE TSR HAT, SERT BB P
FEDBRBMELE T U0, (CON ™ ERIEBD
B 18 T 8 £ 3t i (Cuney, 1978; Leroy, 1978;
McLennan et al. , 1979; Michard et al. ,1987 ;% %5 i&
%£,1990,1993,2004) , B F Ak CO. iy Jin A XF 40 B4
EUIBEXEE, EENVDTFITEREAST AKX
R BB FABKARIELT T TR, 1T T B3R [F
MRS K CCHREY—, FHTE—2.8%~
—11. 0%o(n=22) , KEB 53 43 A #E — 5. 0%~ —9. 0%
(n=14), BB BEREE CA L %%E,2009). HHE
Xk, XA REE TR AT RE EEZE T gk
B COMMmMA, $IMTERENARESHHEER
SEFMER, HATEATLGIEEMAE : O F iAW
WRE R, CO, KEMFE, FHMUTE. WTFILIF K
NRAEEAT S (B FRELERBEKSRELE
ERLE, B —RBES %, 4 HEE KR
B RN T BRI RER A T BB fE Al (B
ERBPEELEE; W FILH KA S Copp-8'" Osmow 1
XEBEBAHESHBAMRLR, R TR R
k& LT CO, K 1E A (Zheng, 1990; f /b 46 %,
2009) . QEHABEEFE B AR ERERER, T
HBRER B BE LS B F ARk U B R U BLIERE .
PRI LR FUE A AR, A iR RE R K L B B
TSR Bk E I, RS TR AL
MAEFERRTREREHEN: & EFESH . HRAED
() FEREMEREENEREIRRSE. HBigk
I CO, FE A X 5 £ B e 5 B0 08 B </ A ™=
A, BET, XM AR LR SR X FBAL TR A
I, RETEABRBHC A THREHRE

BRAE 19995 2 46 5 45, 20025 3 5 3U4E, 2004 ; 8 i 18
22004 ; T 25, 2005 ; T Y648 25, 2008; Hu et al. ,
2008) ., WHEG % (2004) \Hu % (2008) it B 5 R
AR X A A B R 2 B 1T 9 (145~ 135 Ma,
125~115 Ma,110~100 Ma,95~85 Ma,75~70 Ma,
55~45 Ma) , 4 B B R IE I 5 55 11 B8 i R 38 1 9 B
RABREF X R R, IR E A B R R R 1) iR
TR B IR CO, 7 R H 29 7 4 By a4,
ARMFIKBA 104.4 Ma,74.13+9.9 Ma K 53. 0+
6.4 Ma R ERE LR G H B AMNEFHBEIL
KEABGBRERAENKRLYEG R THRY ZE
FHABMBEX— KW ¥R, KARTHHE
WP L1 2 B Bt B A R R A B R i E RS .

5 Zh5e KA IE -

(DYFILH PRAF 7 50 W1 3 S L VR T R
FAL4rHH 104. 4 Ma % 53.016.4 Ma, &84 F
R R WM HEN 74. 1£9. 9 Ma, BT B4 51
RETHEILILG H 3§ EE MR 1E RSB,

DY FILY KPGEMT BB Pb EE i
F U-Pb [ & s SR o PhE 5 B3, B 1 £ AE-
WZRTRE T oM BERIEM.

Q3 PRI ERHESEEBEILKER A A B
RERENR LY S, BR T 8RY 26 T4A40
BRI 5. A B RS EmE K<™
£ CO MMART WK, B0 K MARETE LT 5
TR 4 7 TR 3R 8 T 2 R B 9 S R A CO,
S ER RN ARERERERZBAERAN
R,

WOEAFEBRAERBESHEE)RERKX
WA ABMRNY . R RL A RO L™
Yy, MG RSB RN ARESARK
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Abstract

Miacershan uranium ore field, one of the five large-scale uranium ore fields in central South China,
hosts the largest carbonaceous-siliceous-pelitic rock type uranium ore deposit in China- the Chanziping
uranium ore deposit, along with many other granite-type uranium deposits. The Shazijiang deposit is one
of important granite-type uranium deposits in the ore field. Pitchblende is not only ideal sample to date
uranium mineralization directly but good mineral for measurement of U-Pb isotope testing as well. U-Pb
isotope measurements of pitchblende samples from the Shazijiang uranium ore deposit in northern Guangxi
of China indicate that there existed two mineralization stages, 104. 4 Ma and 53. 0+ 6. 4 Ma. Combined
with the major mineralization age of 74. 13:9. 9 Ma for the Chanziping uranium ore deposit, three major
mineralization stages can be defined for the Miaoershan uranium ore field (104. 4 Ma, 74.1+9. 9 Ma and
53.04 6. 4 Ma). High initial Pb isotope ratio obtained by pitchblende U-Pb isochron method for the
Shazijlang uranium ore deposit suggests that pre-mineralization had already occurred before this major
mineralization stage. Three major mineralization stages are consistent with epochs of lithospheric extension
in South China as indicated by mafic dikes geochronology, implying that uranium mineralization was

constrained by the geodynamic setting of lithospheric extension.

Key words: pitchblende; U-Pb isotope; apparent age; isochron age; Shazijiang; Miaoershan



