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Geological sketch map of Youdong granite pluton

Fig. 1
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1—Quaternary; 2—intermediate-fine two-mica granite; 3—intermediate black-mica granite; 4—intermediate-porphyritic two-mica granite;

5—intermediate and intermediate grain black-mica:monzonitic granite; 6—granodiorite; 7—structural fault;

8—geological boundary; 9—uranium mining field
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Fig. 2 Distribution sketch map of Youdong granite body from southern Zhuguang granite body
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1—Caledonian migmatitic granite: (©—Fuxi granite body; 2—Indosinian granite; (D— Youdong granite body; @&-—Baiyun granite body; @—
Tangdong granite body; ©&—DBaishun granite body; ©+-—Longhuashan granite body; ()—Zhaidi granite body; 3— Yanshanian granite; @—
Changjiang granite body; 8—Jiangnan granite body; 10—Qiling granite body; 11—Chashan granite body; ®—Jiangnan granite body; @—

Qiling granite body; @—Chashan granite body; 4—geological boundary; 5—silicified fault; 6—sampling location and the number
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Table 1 SHRIMP zircon U-Pb isotope analysis result of Youdong granite body

206 Ph, U Th 206 ph 206Ph/38U
m 5 Th/U 207Ph* J206PL* | 207PL* /235 206 ph* /238 U

(%) [ (X109 [ (X10 %) (X10 %) (Ma)
1.1 0.71 371 88 0. 24 11.5 0.0507(6.5) 0.251¢6.7) 0.03600(1.6) | 228.0(3.6)
2.1 0.17 2012 364 0.18 63.4 0.04994(1.5) | 0.2523(2.1) | 0.03664(1.4) | 232.0(3.3)
3.1 0. 35 1374 323 0.23 44,4 0.0505(2.5) 0.2612(2.9) | 0.03752(1.4) | 237.4(3.4)
4.1 0.25 748 195 0. 26 23.2 0.0503(2. 3) 0.2492(2.7) | 0.03594(1.5) | 227.6(3.3)
5.1 0. 43 333 141 0.42 20.2 0.0550(3.0) 0.532(3.4) 0.0701(1.5) | 436.9(6.5)
6.1 0. 54 2064 406 0. 20 68. 4 0.0520(2.5) 0.2752(2.9) | 0.03838(1.4) | 242.8(3.4)
7.1 3.14 481 156 0.32 14.9 0.0437(15) 0.210(15) 0.03489(1.7) | 221.1(3.7)
8.1 2.70 2008 140 0.07 67.7 0.0519(6.5) 0.274(6.7) 0.03821(1.5) | 241.7(3.5)
9.1 0.06 506 81 0.16 15.7 0.0516(2. 4) 0.2568(2.9) | 0.03611(1.5) | 228.7(3.4)
10. 1 0.23 1710 109 0.06 53.4 0.04860(1.7) | 0.2429(2.2) | 0.03624(1.4) | 229.5(3.2)
111 0.27 446 202 0.45 27.2 0.0547(1.9) 0.534(2. 4 0.0707(1.5) | 440.5(6.4)
124 0.29 1181 121 0.10 36.4 0.0492(2. 1) 0.2461(2.6) | 0.03626(1.5) | 229.6(3.3)
13.°1 0.08 771 87 0.11 24.5 0.0521(2.3) 0.2654(2.7) | 0.03694(1.5) | 233.9(3.4)
4.1 0. 65 2506 175 0.07 78.5 0.0505(2. 1) 0.2525(2.5) | 0.03624(1.4) | 229.5(3.2)

EAR SN 20 822,
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Table 2 The composition of major element (% ), trace element
(X107%) and REE (X 10™¢) of Youdong granite body
0.038 +
- B 2 0621 | 06134 | 06135 | 06213 [;06214 | 06222
z SiO, 73.72 | 72.98 | 72. 03] 72.58 | 72. 26 | 72. 30
3 . a
£ oo TiO, 0.33 ] 0.20 | 0,201 0325 | 0.22 | 0.20
g AL O; 12.2713.76 | 14.12 | 14. 62 | 14.53 | 14. 45
Fe; 0, 1.03 | 0.88 | 0.98\] 1.50 | 1.66 | 1.37
— | FeO 2.13 1 1.09 ["1.07 | 0.93 | 1.50 | 1.39
=232+4Ma MnO 0.07 | 0.07 | 0.06 | 0.05 | 0.05 | 0.06
MSWD=3.2 MgO 0.84 | 0.65 | 0.54 | 0.80 | 0.92 | 0.48
0052 ) ) ) ) - - Ca0 1,01 |-0.77 | 0.83 | 0.96 | 1.12 | 1.11
» 0.10 0.14 0.18 0.22 0.26 0.30 0.34 Na, O 3.23 [73.08 | 2.75 | 2.66 | 2.99 | 3.24
K>O 3.88.] 5.52 | 5.69 | 5.72 | 5.69 | 5.33
*pb/U P,0; 0525 | 0.15 | 0.15 | 0.06 | 0.04 | 0.07
LOI 1.25 | 1.08 | 1.23 | 1.16 | 0.75 | 0.83
UH RS Total 100.3 | 100.3[99.77 | 100. 8| 100. 7 | 99. 92
A/CNK 108 | 111 | 1.16 | 1.19 | 1.11 | 1.10
A/NK 1.29 | 1.25 | 1.32 | 1.38 | 1.31 | 1.30
Ca0/Na, O 0.31]0.25 | 0.30 | 0.36 | 0.38 | 0.34
K> O/Na,O 1.20 [ 1.79 | 2.07 | 2.15 | 1.90 | 1.65
K,O+Na, O 7.11 | 8.60 | 8.44 | 8.38 | 8.68 | 8.57
FeOr*+MgO+TiO,| 4.33 | 2.82 | 2.79 | 3.48 | 4.30 | 3. 44
Rb 335.3|426.0[559.0|500.0396.0]430.0
Sr 54.16 | 61.63 | 56.78 | 54. 20 | 58. 90 | 44. 80
Y 32.42|22.40 | 28.99 | 23.10|27. 40| 23.0
Zr 197.1]189.7 | 154.7 | 143.3 [171.0|130.9
Hf 6.52 | 6.21 | 5.15 | 5.19 | 6.01 | 4.42
i Nb 26.06|19.77 [ 20.12|21.16 | 20. 14 | 21. 22
Ta 3.51 | 3.57 | 3.44 | 3.46 | 2.92 | 3.40
K 3 ‘?Hﬂﬂﬂ'ﬁﬁi"fﬂéa U-Pb i%*ﬂ@fﬂm&?’iﬁ'ﬁ@f% Ba 222.91259.6(309.2(309.0(296.0|234.0
. L ) Th 51.08 | 38.55 [ 39.15 | 34. 70 | 39. 70 | 32. 20
Fig.3 Concordia diagram and cathodoluminescence
U 11.35[12.74| 9.27 | 15.46 | 11.16 | 13.58
image of zircon from Youdong granite body Rb/Sr 6.19 | 6.91 1 9.85 | 9.23 | 6.72 | 9.60
Rb/Ba 1.50 | 1.64 | 1.81 | 1.62 | 1.34 | 1.84
Rb/Nb 12.87|21.55|27.78 | 23.63 | 19. 66 | 20. 26
Wi A/CNK fH 3 1.1(1708~1.19, %
) A/CNKEREAS FAR T 1. 1C1008 9. Nb/Ta 7.42 | 5.54 | 5.85 | 6.12 | 6.90 | 6.24
i 1 12)  H el H R Tom 4808 9 A u k. 7 Ze/Hi 30.23 | 30.55 | 30. 04 | 27. 61 | 28. 45 | 29. 62
. : o SR L 63.50 | 32.06 | 44.89 | 32. 80| 39. 70 | 32. 20
A/CNK-NK/A K fif b, B &850 67 F I 08 1 47 ‘
Ce 141.1]69.04 | 87.93 | 68.60 | 88.20 | 72. 30
Lr 'y 3k A N [ e
FE XN (B 40) s 78 ACE B, ol 2 B0 8 Pr 16.72| 8.31 |12.70| 9.23 | 10.92] 8.77
A-HEA-BABYAHEN. BT S B KA Nd 62.13|35.82 | 45.23 | 35. 42| 42. 36 | 33.92
d l Sm 12.34| 7.07 | 9.91 | 7.56 | 8.78 | 7.08
W (e 4d) (Xu et al. ,1984) Eu 0.59 | 0.55 | 0.71 ] 0.59 | 0.66 | 0.51
4.2 WMETE Gd 10.51| 5.91 | 8.55 | 6.09 | 7.01 | 5.75
. . Th 1.43 ] 0.95 | 1.27 | 0.93 | 1.06 | 0.89
5T W S E £ Rb. Th.U.La.Ce,

L 5 TR il 6 1 Dy 6.90 | 5.05 | 6.42 | 4.91 | 5.52 | 4.66
Sm.Nd. Zr. Hf , Bf- -5 41 Ba. Sr.P. Ti. Nb, Ta, Ho 1.08 | 0.84 | 1.01 | 0.81 | 0.92 | 0.79
“m%n*ﬂ“%:n[zﬁuﬁgﬂﬁ,’Eﬂ:ﬁﬂﬁg,ﬁ& BH—SI’%&_J]%, Er 2.82 | 2.41 | 2.79 | 2.18 | 2.42 | 2.09

. . Tm 0.36 | 0.33 ] 0.35 ] 0.30 | 0.33 | 0.30
A A [ L 3
AHARL T B W A B 1 R AL 5 A (PN 55, 2003) Yb 2.28 | 2.07 | 2.22 | 1.78 | 1.98 | 1.73
22 2 AT R SR B Nb/Ta(5. 54~7. 42, Lu 0.3210.29 | 0.31]0.25 | 0.28 | 0.25
S REE 322.1|170.7|224.3|171.5|210. 1| 171. 2
7. A > ~ MZ AT

SR 60350 Zr/HE HU{E (27. 61~30. 55, 3K LREE/HREE |11.53 8.56 | 8.79 | 8.94 | 9.77 | 9. 40
29. 4D AR T 1E 5 46 5 55 1 (3l o 11 Fi 33 3Eu 0.15 | 0.25 | 0.23 | 0.26 | 0.25 | 0.24
. ) (La/Yb) 18.8210.47 | 13.66 | 12.45 | 13.55 | 12. 58

~405 Green, 1995; Dostal & Chatterjee, 2000), a/Yb)y
(La/Sm)y 3.24 | 2.85 | 2.85 | 2.73 | 2.85 | 2.86
1 B 78 72 U5 W) 0 R 1 1 A 1 A R AR R (Gd/YD)x 3.74 | 2.31 | 3.12 | 2.77 | 2.87 | 2.69

W32 B R 5 5 45 0 A 22 1) A EL AT T A R )
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Fig.4 Main elements diagram of Youdong granite body
(a)—Si0;-(K;O+Na,O) ¥ (#& Middlemost, 1994); (b)—SiO;-K,O & (#i Rollinson, 1993) ;
(¢)—A/CNK-NK/AE REF/NE, 2002); (D)—ACF B (38 Xu &, 1984)
(a) — Discrimination diagrams of SiO;-(KsO+ Na, ) (after Middlemost, 1994); (b)—discrimination diagrams of SiO,-K,O
(after Rollinson, 1993); (c)—~discrimination diagrams of A/CNK-NK/A (after Chen et al. ,2002) ;
(d) —discrimination diagrams of ACF (after Xu et al. , 1984)
(Cerny et al., 1986; Green, 1995; Dostal & (170. 7107 °~322. 1X 10~ %) , HOFH4{E (211. 7X107°)

Chatterjee, 2000),

TR AR Rb/Sr(6.19 ~9. 85, K 8. 08)
1 Rb/Nb Al (12. 87 ~27. 78,3k 20. 96) #F
BT E R & A 031 F 6.8, 1l 4,
1999) Fl 4= Bk (A3 HK 0.32 F1 4.5, Taylor &
McLennan, 1995) I 5%¢ () V- {H . X $E KR AE 35 B
LR DX Ry N RE 3 e W BG 72 W BT . i e R Y il
H(9.27 X107° ~ 15.46 X 10 °, FF-¥ Hy 12. 26 X
10 ) B & e F v [ 2R 8 E b o 1 P B fE (1.5 X
10 4B LLIEE . 1999) o BT AT Sy 5 1A N KA 1) A A BT
AT R BT B A = 6 ) alil
4.3 LI E

1 IR = NI e s

=

=N

s A% H. 72 16 B 2

R T 46 5 2 19T 2 5 5 (218, 5 X107 ° L BRIR Al F 48
4F,2004), LREE/HREE = 8.56 ~ 11.53 (°F- ¥
9.50),(La/Yb)y=10. 47 ~18. 82 -k 13.59) , #
IRy e s DN W 2N R e ol T it S S T
it sy i 6P B 2 AR (E 6), Eu 54 &2 .0Eu=
0. 15~0. 26 GF-¥4 0 0. 22) , S Bt 38/ A B i AHG
Aoy B A S VE R R . I SR 1) (La/Sm)
B (2. 73~3. 24,521 2. 90) T (Gd/ YD) fH (2. 31~
3. 74,1128 2. 92) 24k HILF — B0 R M 1
A RV e S s R T = R s £ (Y8
4.4 Nd-Sr FE L =451E

W 3 FroR R AR B AR ew (OfH(—11.2
~—12. 5) FE 1 C7Sr/% Sr) fH (0. 71931 ~0. 73026) ,
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Fig.5 Trace element spider diagrams of Youdong granite Fig. 6 Chondrite-normalized REE patterns for

body (the normalization MORB values from Pearce, 1983)

TE exa (O B b B0 SRR T R 04 b DX i 98 3 20
7t Sm-Nd [F]43 2 38 4k X35 (Fh 5 555 2003) F1 g 04 Hhy
X EN AR 5 A Ya N (B 7a) 5 7F ena (-7 St/ Sr);
Bl b B SRR T A7 T U7 S B4 K X I (Ling et
al. 2001 1R U4 Hby X ) S A AE B i LY (&1 7h)
IXSLRRAE 55 Eg 04 Ml XL TR ) A R LAY 1 O T D
55,1999 5 INAFSE , 2003) 143 ARABL » 2 W 3 & K 1 T
T UL ) 7 YR T AE 4 T

SR JH T 9 B A 2 2 50 (R VI 0 RV 1 B L 199.9)
AR Nd B AR 1913 ~2021 Ma, 45 7531 1
AR R R oo AR A 2 Ay 2 A R K

5 e Mgiie

5.1 #RBRERXFIAE

ZE LTI R A AR AE EE TR T, A E R
(Si0, ¥ K 72.65%) . & 8 CAl, O, ¥k
13.96%) . A/CNK {5 CE¥h 1.12) #1 K, O/

Na,O WECEH R 1. 79) s FEME T E . KB+

Youdong granite body (chondrite data for

normalization from Taylor & McLennan,1985)

JGZ Rb.Th & #.Ba,Sr.P. Ti.Nb, Ta 5 it B & .
HA B Rb/Sr (GF-¥ 4 8.08) #1 Rb/Nb H{H (FF
B9 20.96) s E MR 1 v R Iy ML B A W R AL D
S R A WAL Eu 5 50 W 7E R A2 R
ena (O AR CE R —11.9), (7Sr/* Sr) 5 CEH
0.72330) ,Nd B AE R T % G4 1954 Ma), X
S RRAE — S B DR A N U S T i AR g S Y5 AR
16 b 2 T L 2 iy S A M 5E 4L 3 I 3 4 il )
75 X8 B

KT AE X A my I X BT A R AR AT AR A
Sylvester(1998) # i) CaO/Na, O [ {8 Fil FeO, +
MgO-+TiO, & 1 X 18 &< A 19 U8 X4 R 2F 17 ) W
Ca0/Na,O > 0. 3,FeO, +MgO+TiO, & kT 4
Y. 22 IR X & T /i A A s CaO/Na, O << 0.3,
FeO,+MgO+TiO, & /N F 4 %, BREXE TR
T Ao (A 3R T AR 9 B4 S5 7E Rb/Sr-Rb/Ba
A/MF-C/MF &I I 53 A FRAE 2EATH0 51

® 3 RS Nd-Sr BARAM
Table 3 Nd-Sr isotopic compositions of Youdong granite body

[ETES Sm( X 10 %) Nd(X10 %) 1iSm/ "' Nd M3 Nd/ M Nd(26) enda (1) tpm (Ma)

0621 11. 220 52.00 0.1304 0.511966+11 —11.2 1913
06134 7.110 32.46 0.1324 0.511901410 —12.5 2021
06222 6. 394 29.06 0.1331 0.51192946 —12.0 1928
[ Rb(X10"°%) Sr(X107%) 87Rb /86 Sr 87Sr/80Sr(2¢) (37Sr /% Sr);

0621 338.9 52.45 18. 83 0.782470+13 0.72033

06134 392.5 63.95 17.90 0.789326+12 0.73026

06222 364.5 40. 27 26. 44 0. 806562+ 30 0. 71931

o N B AR R B BEEE S 8 (BRI RV B, 1999 473158 i+ 3 A X s rom = 1/An {1+ [ Nd/ M Nd) ,, — (1 Nd/M Nd) pu
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Abstract

The Youdong granite, located in the central part of the southern Zhuguang granitic complex, is
important uranium-bearing granite. It consists mainly of-medium-grained, small porphyritic two-mica
granite. SHRIMP U-Pb dating of zircon collected from the granite yields an age of 232+4 Ma (MSWD=
3.2), indicating it was the product of granitic magmaticiactivity in the early Indosinian epoch. The granite
is rich in Si (average SiO, of 72.65%) and Al (average A/CNK value of 1.12), with a high ratio of K,O/
Na, O (average 1. 79). It is also enriched in largé-ion elements including light rare earth elements, but
significantly depleted in Sr, Ba P, Ti, Nb and Ta, with high ratios of Rb/Sr (average 8. 08) and Rb/Nb
(average 20.96). The rare earth element distribution patterns show right-inclining type with significant Eu
depletion. The Youdong has high (* Sr/®% Sr); ratios (average 0. 72330) and low exq (¢) values (average
—11.9) with old Nd model ages (average 1954 Ma). These features consistently indicate that the Youdong
complex is a typical crustal rock-sourced granite formed in an extensional tectonic environment that began
shortly after the end of collision between the South China block and Indosinian block. Under such tectonic
settings, the Youdong granite was formed by partial melting of Paleoproterozoic-Mesoproterozoic
argillaceous and arenaceous rocks in the intermediate-lower crust sources under the influence of lithosphere

thinning and asthenosphere ascending.

Key words: zircon SHRIMP U-Pb dating; element and isotope geochemistry; extensional

environment; Youdong granite body



