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Abstract Granitic plutons, Shangyou, Doushui, Longhui and Luean, as important members of granites formed at late stage of Early
Paleozoic in Jiangxi Province, are characterized by higher SiO, content (an average of 73.80% ), K,0/Na,0 ratio (an average of
1.33) and ACNK value (an average of 1. 05). They possess distinct enrichment in large ion elements, negative anomaly in Ba, Sr, P
and Ti, enrichment in LREEs (an average LREE/HREE of 6. 78) and depletion in Eu (an average §Eu of 0.39). Isotopically, they
have relatively high gy, (7) value (an average of —5.7) and young Nd model age (an average of 1617Ma). In the ACF and (La/
Yb) y-0Eu diagrams, they are plotted in the field of S-type or crustal derived type granite. In the gy,(¢)-t diagram, they are located in
the Proterozoic crustal evolution domain in South China. In the Rb/Sr-Rb/Ba and A/MF-C/MF diagrams, they are plotted in the
partial melting source field of protolith of argillite and psammite, but not in that of mantle-derived mafic rocks. In addition, Early
Paleozoic mantle-derived magmatic rocks have not been found in the studied area. These characteristics indicate that granites formed at
late stage of Early Paleozoic in the studied area are belonged to the S-type or crustal derived type granites. Geogenesis of the granitoids
is thought being related to the intra-plate tectonism during the late stage of Early Paleozoic. Under the regional compression stress field
in the early stage, Wuyi, Nanling and Central Jiangxi blocks collision each other and then accreted onto the southeastern Yangtze
block. Later on, the studied area changed into post-collisional extension environment due to a transform of regional stress field, leading
to partial melting of the low mature muddy-sandy rocks under influence of pressure reduction and water infiltration in the middle-upper
crust, and formation of S-type or crustal derived type granites.
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or crustal derived type granite; Jiangxi Province
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Fig. 1

Distribution map of granites formed at late stage of Early Paleozoic in Jiangxi Province

1-geological boundary; 2-Unconformable boundary; 3-Fault; 4-granites formed at late stage of Early Paleozoic; 5-granodiorites formed at late stage of
Early Paleozoic; 6-Sampling location and number; 7-Provincial boundaries; 8-Rock body place; Pt;-Neoproterozoic; Z- € -Sinian-Cambrian stratum;

0-Ordovician stratum; D,t-Middle Devonian stratum; D-K-Devonian-Cretaceous stratum; K-Cretaceous stratum
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Fig.2  Field pictures and photomicrographs for granites
formed at late stage of Early Paleozoic

(a) -medium-medium-coarse grained like-porphyritic biotite adamellite
in Luean rock body; ( b)-micrograph of medium-medium-coarse
grained like-porphyritic biotite adamellite in Luean rock body;
(c¢)-medium-fine grained like-porphyritic  biotite adamellite in
Shangyou rock body; ( d)-micrograph of medium-fine grained like-
porphyritic biotite adamellite in Shangyou rock body; (e )-intrusive
contact between Doushui and Shangyou rock bodies; (f)-micrograph of
Doushui fine grained granite; (g)-micrograph of medium-fine grained
biotite  granodiorite  with phenocryst in Longhui rock body;
(h) -micrograph of medium-fine grained biotite adamellite with

phenocryst in Longhui rock body



RFRF LA T AR K R R AER IR 3L 3459

AR [ i B — A 1000 ~ 1500m , fz 5 A ik 2000m, 4% 51
O EE A O AET Y.

LARAE AR R B, 32 B R 0 A R A I A 4
FDHAREE o HGMBL 3 ~5Sm(F 2k 20m) , HHHh
Y- AR Bl 5 A i AR (7 98% ~99% ) APk
YL RIBER B =B TR AR A 3 (8] 2¢,d) | UBEAR 2544,
PRt B IA 1 x2em 15 sk, BEaH KA FHE
AR BAE S ~20mm, FiE—MN 5% ~18% o FLFIH Y+
THAHA (T-TERK A ,44% ) I A(25% ) A HE(25% )
MR ZEE (5% ) H AL, RiAR 1 ~4mm, @I W LLBE K A 45
A R AR R R R A R E.

1.4 BEAEE

BEACA AT LA HL 3 PG 25 20km , 52258 BlCA BUIR =
MR B Okm® (] 1d) o AR T B A RN
(&l 2e) , #Ad A AR B HIASER S, 25 PR 350 vl O, g Ak iy
SRR AET B, BEACE R A L AR R B AR AR
ERRERE (B 20) /A B, SR i s, 565 B 41
Kefr BHCA AR N, A2 2.0 ~ 3. Smm,, 5 52y )
KO KA A R R, R A A st kL
B—M 0.5 ~1.5mm, EIH Y LB KA #5A IR A A
RO B A RS AR,

2 FERFI BT A

Fan oA WLIE 1o BE53 AT IR RE SR TR 2 N 20
WFFE i A LB . 5 oo 2 Ml f H g™ 3BV P 48 o
SEHE SRR K BT 2% ~ 5% ; i ST E M 1
JCE AL R B K= N AE & R B R B HL I T 5 [ 5K A
SR 5E A, SR A Finnigan Element [T Y B JBG0 & 45 B TR 5
TEAL(ICP-MS) 5 , K I BR A F 0.5 x 10 ™, M b A o s 2
¥ 5% o Sm-Nd 1 Rb-Sr [R] {7 23K by R4 B i 5
Hi IRy BT SE BT [R5 3R S5 3 58 B, T 4 A T R DL %4 e
4(2005) o [AAL 2 L AE I %2 SR % [ Finnigan 2% &) MAT-
262 PR T . Nd [ 3 R E 0 5 R A N/ Nd =
0. 7219 JEA7 T /3 48 4 IE, % BCR-1 & 19" N/ Nd =
0. 512638 =3(2¢) , % Indi-1 5 19" “Nd/"* Nd =0. 512112 =
11(207) 5Sr [AI37 3 HE AR SR F™ Se/™ Sr = 0. 1194 847 i B
AR TE , % NBS987 il 2 (9% Sr/% Sr = 0. 710226 + 12, S04
EAAWAEZF1:Sm, Nd 5 x 107" g, Rb, Sr K 107 ~
10 "g,

3 GRRAIHE

3.1 FEBRLH
g 1 R Al AR AL R A B0 U R A A

W FRAE: O Si0, & &8 (70.75% ~77.88% , V- K
73.80% ) . @ BE B K,0/Na, O U AEBR e BUAAFE A (43
BN 6.67% ~7.70% , -4 7. 30% F10.94 ~ 1. 13, 5F-H K
1.02) 4, Hoae A AR = (435008 7.30% ~8.85% , -1
8.10% F 1. 15 ~1. 81,14 1.43) . 7E Si0,-K,0 + Na,0 [&]
b BT T A R B AL K X (] 3a) , #E Si0,-
K,O [E I, AT AR T & 41 45 6 &= 510 9 (1 3b) .
@ 4510 AN 5 BORS =5, A/CNK {E 24 1.01 ~ 1.11 (352K
1.05) , @553 AR AL R 550 s 76 ACE (&I S04 s #0074
KA-Ant-Bat X, 5 S B el 52 I AL K A 13 B
T4 —8 (1 3c) ;7 A/CNK-NK/A [EIff L, B s #0030
B 40 BT X 4k P (B 3d) o @ FeO/ (FeO + MgO) HL{E AR,
270.05 ~0.59, 5 45 A6 5K 2 A R IEE ( < 0. 80, & POtE
46,2002) —B, iR FEEITCERHELRM, s R AR AR
WEIUIAE b A 28 TR R L X A S A sk IR AT 2

3.2 WERE

FERER TCR IR M I, Bl A e =< 8 B LT 58
LB oy A, VRS2 LR B K B FOC R Rb Th I +
JGZ Cs.Sm.Y il Yb,Ba Sr P Ti 5% B % ,Nb Ta i 3%
BE5 3 A 2 W] S A0 RS A 0 S22 R
(FE4) FRL TR M IX B S 7 uk 72 YR B A6 5 2 (NGS5,
2003 ; J&#r 1 ,2007)

w1 4 AT, B AT S A R A AR AE B R TR Ba
Sr ALK %, 5 Ba St A6 KA TE L R A B L g ) TS
5j(Tarney and Jones, 1994 ; Fowler and Henney, 1996 ) A [A] f)
Je K Ba St 4 5 A o o€ I8 ) ST AIR 7 B2 A 43 94 Al A 7 )
(Harris and Inger,1992) ,

R 1AL, R A AR A A BLR BE 19 Rb/Sr
(0.71 ~28.97,F-14 5 6.38) Fil Rb/Nb Lt {H (5.27 ~24.60,
S 12.60) , B ATTHR B S v b [ 2R AR (435 0. 31 F
6. 8,55 11145 ,1999) FI4=Ek b #17E (43 51% 0. 32 F14. 5, Taylor
and McLennan,1985) [ F-341H .

SR b A TS IR Nb/Ta (7 3418 43 0 4
11.3.6.0 #18.3) A K Zv/Hf WAH (SEX{E 53518 34. 4,
32.9 F134.9) BARER T IEH 46 5 A H (435028 11 F133
~40,Green, 1995 ; Dostal and Chatterjee,2000) ,{H i T &
Ty Ze/HE P AE WY B & T 46 7 A7 ZE AR I (B (25,
Irber,1999) , IRt & I 14K 19 Nb/Ta LV {8 I AN IR E 5 K
T AL P TP A TR R AR, TR S BB AT R IR T LSS
Bi. HABEK A EA A A KA Nb/Ta A (F 35 K
3.3) 1M HH Ze/HE WA (P35 20, 3) W B AR T 25,
FTEREACE A TE it 72 o, 32 3 5 A4 FE 1 52 il L 3
W,

IR TR FHE R, Friroe i ol A AR AL <
NI F i 7e 5



3460 Acta Petrologica Sinica #% 53 2010, 26(12)

®1 BEHERBUENENEETE (w2 ) WMERRMHLTE (x107°) AR

Table I Major (wt% ), trace and rare earth element ( x 10 %) compositions for granites formed at late stage of Early Paleozoic

(e TiRe2 LA-1 LA-5 LA-8 LA-10 DS-1 DS-2 DS-3 SY-1 SY4 SY-5 LH-6 LH-8 LH-11

Si0, 73.42  70.88 71.48 72.69  77.33 77.82 76. 49 73.91 74.60  74.67  70.75 74.20  71.18
TiO, 0.36 0.48 0.28 0.34 0. 08 0. 08 0. 05 0.20 0.21 0.20 0.59 0.27 0.34
Al, Oy 12. 89 14.09 14.28 13.17 12. 06 11.99 12. 61 13. 41 12. 96 12.74 13.62 12.94 14. 15
Fe, 05 2.91 3.19 2. 14 2.54 0.52 0. 62 0.23 1. 68 1.68 1.58 3.78 2.09 2.33
FeO 0. 05 0.08 0. 06 0.08 0.19 0.14 0.19 0.11 0.13 0.13 0.08 0. 06 0.08
MnO 0. 05 0. 05 0.03 0.03 0.03 0.03 0.01 0.03 0. 05 0. 04 0.07 0.05 0. 06
MgO 0.63 0.98 0.52 0.61 0.13 0.18 0.17 0.37 0.49 0.48 1.57 0. 66 0.96
CaO 1.61 2.08 1.31 1.34 0.18 0.35 0.19 0. 88 0. 60 0.74 1.74 1.25 2.06
Na, O 3.14 3.41 3.21 2.82 3.82 3.42 3.37 3.33 3.65 3.36 3.44 3.62 3.80
K,0 4.16 3.93 5. 64 5.10 4.63 4.49 5.07 4.88 4.53 5.06 3.23 4.08 3.74
P, 05 0.18 0.20 0.14 0.14 0.03 0.03 0.02 0.08 0. 08 0.07 0.11 0.08 0.13
LOI 0. 60 0. 63 0.90 1. 14 0.98 0. 84 1.58 1. 10 1.01 0.92 1.02 0. 68 1.17
Total 100. 0 100. 0 100. 0 100.0  99.97 99.98 99.99 99.98 99.99  99.99 100.0  99.99  99.99
K,0/Na, 0 1.32 1. 15 1.76 1.81 1.21 1.31 1.50 1.47 1.24 1.51 0.94 1.13 0.98
Ca0/Na, O 0.51 0.61 0.41 0.48 0. 05 0.10 0. 06 0.26 0.16 0.22 0.51 0.35 0.54
A/CNK 1.02 1.03 1.04 1.05 1.04 1.08 1.11 1.08 1.08 1.03 1.11 1.02 1.01
Rb 192. 1 180.0 196.4  200.0 306. 5 283.0 358.9 219.6  258.6 265.0 87.78 205.3 155.0
Sr 114.3 152.3 128.2 123.2 15.74 18.38 12.39 96.12  66.99 71.79  97.74 125.6  219.6
Y 33.90 24.40 30.62  40.85 48.73 45.55 51.13 21.57 34.07 38.71 13.91 20. 62 13.44
Zr 258.7 282.6 179.0  205.1 67.11 56. 96 71.62 150.9 133.7 133.3 95. 08 112.3 201.8
Hf 7.57 7.75 5.44 6. 00 3.57 2.80 3.27 4.38 4.19 4.14 2.61 3.86 5.15
Nb 13.57 20. 46 12.95 15.58 18. 11 18.21 14. 59 17.16  21.23 21.44 16. 66 30. 88 23.82
Ta 1.29 1.78 1.19 1.33 5.23 6.48 4.14 2.42 3.74 4.07 1.88 4.13 3.02
Ba 426 738 607 501 64.9 57.6 18.7 544 313 319 183 357 767
Th 18.01 20. 81 21.40  25.99 16.24 19.38 15. 45 16. 58 27.92 30.78 17.77 27.12 18. 61
U 2.45 2.49 4.99 3.31 5.53 9.53 9.37 4.95 6.73 7.46 3.63 15. 06 3.65
Rb/Sr 1. 68 1.18 1.53 1.62 19. 47 15. 40 28.97 2.28 3.86 3.69 0.90 1. 64 0.71
Rb/Nb 14. 15 8.8 15.17 12. 84 16.92 15. 54 24.6 12.8 12. 18 12. 36 5.27 6. 65 6.51
Nb/Ta 10.5 11.5 10.9 11.7 3.5 2.8 3.5 7.1 5.7 5.3 8.9 7.5 7.9
Zr/Hf 34.2 36.5 32.9 34.2 18.8 20.3 21.9 34.5 31.9 32.2 36.4 29.1 39.2
La 51.17 58.93 43.61 45.36 13.07 20. 22 8.27 30.27 38.67  41.53 15.83 27.28 38. 86
Ce 96. 10 101.2 90. 08 92.76  24.86 38.07 15.61 55.52  73.53 78.74 30.30 53.69  70.22
Pr 10. 99 11.29 9.15 9.92 3.04 4. 60 1.89 5.60 7.64 7.92 3.15 5.33 6.36
Nd 40. 63 40.14  32.12 36. 04 11. 50 17.38 7.39 19. 65 26.99 28.59 11. 66 18.56  21.11
Sm 7.58 7.01 6.44 7.17 3.47 4.71 2.44 3.81 5.57 6.09 2.36 3.55 3.54
Eu 0.97 1.36 0.93 0. 87 0.13 0.15 0. 06 0.81 0. 60 0.52 0.43 0.58 0.95
Gd 7.71 6.28 6.44 7.43 4.82 5.42 3.96 3.80 5.89 6.34 2.44 3.55 3.27
Th 1.03 0.79 0.90 1.13 0.91 0.94 0. 81 0.56 0. 86 0.97 0.34 0.49 0.43
Dy 6.76 5.06 5.93 8.03 7.72 7.53 7.08 3.99 6.03 6.79 2.42 3.33 2.69
Ho 1.40 1.02 1.21 1.71 1. 86 1.74 1. 80 0.83 1.28 1.51 0.53 0.76 0.53
Er 3.74 2. 64 3.40 4.61 6.07 5.63 5.93 2.60 3.85 4.54 1. 64 2.53 1. 56
Tm 0.51 0.30 0.47 0. 64 1. 00 0.92 0.97 0.40 0.61 0.70 0.25 0.38 0.23
Yb 3.13 1. 68 2.82 3.84 6.74 6.13 6.48 2.59 3.91 4. 64 1.71 2.62 1. 47
Lu 0.45 0.26 0. 40 0.59 1. 05 0.98 1.01 0.40 0.61 0.71 0.27 0.44 0.22
> REE 232.2 238.0  203.9 220.1 86.24 114. 4 63.70 130. 8 176.0 189.6  73.33 123.1 151. 4
L/H 8.39 12.20 7.26 5.84 1.86 2.91 1.27 7.62 6. 64 6.24 6. 64 7.73 13.56
(La/Yb) g 11.02 23.65 10.43 7.96 1.31 2.22 0. 86 7.88 6. 67 6.03 6.24 7.02 17.82
(La/Sm) 4.25 5.29 29.50  32.80 2.37 2.70 2.13 5.00 4.37 4.29 4.22 4.83 6.91
(Gd/Yb) x 1.99 3.02 1.84 1.56 0.58 0.71 0.49 1.18 1.22 1.10 1.15 1. 09 1. 80

SEu 0.38 0.61 0. 44 0.36 0.10 0.09 0. 06 0. 64 0.32 0.25 0. 54 0.49 0. 84
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Fig. 3 Diagrams showing the major element compositions of granites formed at late stage of Early Paleozoic

(a)-Si0,-K,0 + Na20 diagram ( after Middlemost, 1994 ) ; (b)-Si0,-K, O diagram (after Rollinson, 1993); (c¢)-ACF diagram (after Xu et al. ,

1984); (d)-A/CNK-NK/A diagram (after Chen et al. , 2002)
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HREE {8 (1.27 ~2.91) #l(La/Yb) {8 (0.86 ~2.22) , i
SRR K B 41, oA 5 AR ) LREE/HREE [ A{f (5. 84
~13.56) FI(La/Yb) \ {H (6. 03 ~17. 82) B R AL, B 43 =X
SRAFRE A (ES5), 7€ Bu ST, SRE A 1K
Eu 545 AW B (8Eu = 0.06 ~0. 10) , A #HA Fu 95
AR B (SEu fH B — N HE SR 0.84 4b, xRy 0.25 ~
0.64) , WA F B R A /- B 45 R 2 R B R
WIS, T Rt AR AR AR 5 19 La-(La/Sm) 22 [H] 52 BLAL
BF B EAR DG 3 A0 (TEIIE ) | S Bk B2 R ) S SR A P 32 28 32 30
G3Ha e R )
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R2 BHERBEERAR NS BEAR

Table 2 Nd-Sr isotopic compositions for granites formed at late stage of Early Paleozoic

BefE Ak t(Ma)  YRb/A°Sr  YS/%sr (YS/%Sr), WSm/M™Nd "UNA/MMND ena(8) tpw(Ma)  BERRIE
LH-1 T Iml 426 1.457  0.716822(11)  0.70798 0.1082  0.512147(13)  -4.77 1554 AL
LH4 y AT 426 1.807  0.720772(10)  0.70981 0.1163  0.512178(15)  -4.60 1541 AL
LH-6 y AL 426 2.166  0.730766(10)  0.71762 0.1306  0.512130(10)  —6.32 1680 AL

426 0.1115 0.512042 -7.00 1735 ©)
SY4 Lk 419 12.15  0.778037(12)  0.70553 0.1367  0.512205(12)  -5.24 1587 AL
SY-5 Lk 419 11.41  0.771619(11)  0.70353 0.1315  0.512174(13)  -5.57 1613 AL
SY7 I 4 419 1.834  0.719700(8)  0.70876 0.1085  0.512160(13)  —-4.61 1536 AL
Gn4 ik 419 5.058 0.74133 0.71115 0. 1139 0.51211 -5.87 1638 )
Gn-3 Lk 419 9.076 0. 7664 0.71224 0. 156 0.51226 -5.20 1584 ©)

Gn02-1 bk 419 8.476 0. 75891 0. 70833 0. 1403 0. 512261 -4.34 1514 ©)
Gn-02 ik 419 4. 496 0. 73965 0.71282 0. 1237 0.51221 -4.45 1522 ©)

JSY57 Bk 419 6.153 0. 74772 0.71100 0. 1296 0. 512246 -4.06 1491 ®
DS-1 Bk 408 66.85  1.059050(13)  0.67062 0.1987  0.512347(12)  -5.79 1622 AR
DS-3 FE7K 408 99.55  1.110247(15)  0.53182 0.1988  0.512382(13)  -5.11 1567 AL

JDS58  BEAK 408 64. 64 1. 06477 0. 68918 0.1929 0. 512384 -4.76 1539 ®
LA-1 IR 404 4.761  0.739930(12)  0.71254 0.1214  0.512098(14)  —6.65 1689 AL
LA-5 K% 404 2,742 0.727208(10)  0.71143 0.1030  0.512050(12)  —6.64 1688 AL
LA-8 IR 404 3.951  0.739588(10)  0.71686 0.1200  0.512082(14)  -6.89 1709 AL
JLA-1 R 404 3.26 0. 73068 0.71192 0. 1121 0.512078 -6.56 1682 ®

AT VBN 20 1225 5 A RAE I B (#5417 LA-ICPMS U-Pb 4F#%) 51 A 5K 52 R FIEME . Nd BRI R H — Wy Be i =X (BRILIEATIL
T, 1999) #EATIHE, THEA:
tpy = 1/A {1 + [ (M Nd/™Nd), - (" NN py = [ (Y Sm/™ N, = (Y Sm/™ Nd) ] (e =1)]/[ (" Sm/™ Nd) -
("Sm/M™Nd) py T, 2H: (Y7 Sm/™Nd) . =0. 118 (" Nd/"™Nd) py =0. 5131515 ("7 Sm/"™Nd) py =0. 2136.
PR U D-RIE 45,1999 5 (@-Mao et al. , 2008 ; (3)-#%5 I DePaolo, 1989

1000 g
: O A
i o bit 34 NdSrREMrE
100 A Bk A1 2 B, ot A AR )26 16 Ak i (¥ S/ S, i

(0.53182 ~0.71762) A8 4L i, Ji HIZEY Rb/* St > 66 fr) 7k
SRR (7 St/%Sr) (BB T Bk B A (0. 69897) |, b i st
FER Nd [F7 ZRRAE B 0 R Eh i, FL TR R Al e 22 R B
fITEA &1 Rb/Sr WHA G, BREMTEXFPEGLT, 5 1 ih A
A FH R R AR W) R/ 5 i AU (L P A 1/ O 22 8 4 T g A
o R E G (Y St/ Se) | . Jahn et al. (2001) F1 Wu
et al. (2002) 2 L4851 , FIfm Rb/Sr HEAE Y Sr [FAL &R

0.1 1

Lo Co Pr Nb Sm Bw GA Tb DY Ho Br Tm Yo Tv Ak i1 46 H 2 B0 WD R IE SR ASE 0, L Rb/* S
IS Rt R AR e I AE 1 0 6 1 70 2 BROBL IS o A FOMEAR T 12 AR, 3L (7 S/*Sr) | {1(0. 70353 ~ 0. 71719)
2% (CBRE AL B B A (E 4 Taylor and McLennan, 1985 ) H5e16 Nd R R A REA LR A&/, s S Blui5E
Fig.5 Chondrite-normalized REE patterns for granites RURE B 1 (7 Sr/* Sr) {115 il A — %4 ( Chappell and White,

formed at late stage of Early Paleozoic ( chondrite data after 2001 5 ARHA 5%, 1998 5 L TH M 45, 1999 ; 281 45,2005 ) o X 4
Taylor and McLennan,1985) B Rb/Sr FCAEAESA 14 (Y Se/*Sr) | B 0] LA T /R B A6 b
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AL . (75 ) Sm-Nd [FA7 R R R 15 3N, 78 B2
RULRALT Rb-Sr AR KA SOR 32 AR I8 Sm-Nd [l 3%
KT AE A R RRIR

WA IR A ey () TSR, - 4.6 ~
= 6.9 R P B S R (BRI AT IE ], 1999) 7151
Nd AR A AR, O 1536 ~ 17090Ma, 55 Bif A X IX 264 74
BIFFEAE R (R 2) B —B . 7E e (1) -t 1L ASSCRUE A5
AR TR T A M T A IO, FE AT A A 2 A
(F6) , S E AT 2 Fh AR 0 B b 7 ) S5 A Rl IS (DT W
45,1993)
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and White,2001) , HIXHRHEBREATE T S B al 72 i B AL i<
HHATRE, KON S R SE AL B A (Y S/ Sr) | (HAR AR
[F1%¢ ) ( Chappell and White,2001) , [RJH, 3XFf ey, (1) (HE
L (7 Se/%Sr) | EBHRAAE R H AR T S R sFE IR RAE b
YU Y S [ Y AR 4G, AR I IE New England 25
LRy Hillgrove 1 Bundarra 5211 ey, (¢) {H43 5120 1.0 A1
-0.6,(*Se/*Sr), {439k 0. 7053 F1 0. 7062 ( Chappell and
White,1992 ) ; g g il X AR T SR B FIVFAT A TR ey (1) [H5Y
Wk -0.2~ —1.4,-0.4~ -3.4F10.8~ -2.1,(YS/
) {E 451K 0.70339 ~ 0.70877 0. 70735 ~ 0.70969
0. 70439 ~ 0. 70807 ( J& 357 & Al 1 #4539 , 1988 ; 2= ik 1 45,2002
RIRHTE,2005) .

3.5 ERERERFE

165 A TR X R Z 4 1E , FTARSE Sylvester (1998) 2
Hi i) CaO/Na, O L8 FIECHE 245 76 Rb/Sr-Rb/Ba il A/MF-C/
MF [l 1 04 3 A0 FEAE AT R0

M 1 TSN, SR Z R R BUE R 1Y) Ca0/Na, O HAE (43l
H70.41 ~0.61 F10.35 ~0.54) # AT 0.3, ) WL X 4y
FRPIRA s LRI BE K A R B CaO/Na,O AR (43518 0. 16
~0.26 f10.05 ~0.10) #F/NT 0.3, 7 It I8 X 47 5t 4 U
piE=

1£ Rb/Sr-Rb/Ba [ I, _FARANGE K A 1 2L 5 1
Rb/Sr( 435147 2.3 ~3.9 H115.4 ~29.0) F1 Rb/Ba HiAH (4>
BIA0.4~0.8 F14.7 ~19.2) HFE T8 K LRI, i 5k %
AR AR R B SR A Rb/Se( 4050 1.2 ~1.7 F10.7 ~
1.6) 1 Rb/Ba HABE (43514 0.2 ~0.4 F10.2 ~0.6) i 5%
FHORG TR, A B s S X s 10 (B 7a) o

1 A/MF-C/MF B b, B A R T AR e s X
W REKETRE T CaO & & W B AR TR, K%

molar ALO,/(MgO+Feo™)

0 T J T
0.4

T T T T
0.6 0.8 1.0 1.2

molar CaO/(MgO+FeQ")

Rt £ B B A 55 %2 1) Rb/Se-Rb/Ba(a, #8 Sylvester, 1998) F1 C/MF-A/MF (b, 42 Altherr et al. , 2000) [& fi#

Fig. 7 Rb/Sr-Rb/Ba (a, after Sylvester, 1998) and C/MF-A/MF (b, after Altherr et al. , 2000) diagrams for granites formed at

late stage of Early Paleozoic
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3.6 TERARERXBERE

AT, ARSI 5 vy A6 A A 6 5 e A R 28
AR IHJE TS RISk R AL g A E i, R EARHR A4

D £ ey () -t B b, E S S TEm oo
eIy (K 5) o

@ Si0, & (F2H 73.80% ), K,0 > Na,0 (K,0/
Na,O HfEF0 1.33) ,ACNK (HRKF 1 (F#25 1.05) , 7
ACF Elffe b, i Sl S8 1 S RS FE iR BUAE I 7 X 3
W (K& 3c)

@ i A Fie /A QR K S 78 ml s 52 A 8, Eu =5 63 A ot
B2 (8Eu -3k 0.39) , 78 (La/Yh) -8Eu &I I, B e a1
PR — AN B A T e g PR AL B o XA, AR B S R T
TR AL b A XN (& 8)

@ Rb.Th KB FIUHE E4E,Ba St P Ti AR AL,
Nb Ta i 55 855 , /0 A B R TAIK Ba Sr 4654 25 EAI1H
Rb/Sr 1 Rb/Nb HE (FHIE 551K 6.4 F1 12.6) #RAH . &
TR E R L2 P (433 R 0.31 F1 6.8, = 115,
1999) , XL TR AFAE T4 AL T RIS M X Ay S T al5e
TRIAE & (JRHT R, 2007)

& FEF s A AR R A R, B A D E s
BT YE RGBS A, i, CL ERE IR, X A5 (R AR
A KA AR B A, AR (H D 660 ~ 2325Ma (i 5 5@ A Il 9%
B o

© A IR X 5 43 0 ) 2 B 30 Loty 2 AR e A6
A TR XY R a2, SRS T WA e TR RS
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HHrp,

3.7 KR Nd B F iy

HIARE R, YLVE Y SR % ZBA — iy [ B P O[], A7 7
— SR A R AR 5 A R IR Nd A S CAR IS Y (BRTT ISR,
19995 ¥k & 145, 2002 ), 45 N AL B 2 1Y 1y 4F I8 #RAK T
1. 8Ga, I HIZH KR 54 /NE R SO B AR R AN
{7 B (K, 1987 ; BEIS AR S5, 1999 ) #H 24 , Nd A UAR # 1) FAIK
2 N B AR S P R 4 JB TR I A A (BRI B
1999) o {HXFPAFERAH 5 T 5 M ST S A )

O 7€ LA E Nd B AL S A A, 0 L s A ik
FRIRTR BRI B (R R ,2003) | Y2 A %A A& PRAIE SR
VI JE T 3R A B B A A 2 b R (5 D5 2R 55 ,2009)
P F AR - AR AR ] 8 R - K A TR T (S ol e oy
A AR R AR B2 B AR RN 43 A5 DL R aRE L T4 B A AR AL
(VLVGE ML 7= )=y, 1984 ) | [ WA Sty A AR B 1], 3 — R
AT BEATEAE , PRI AN 1] B R i 4 S Vi L TR T S 3k A
5%

@ VLG B AR IX ol A AR LR A ) Nd 4 AR AR R T
1. 8Ga( ZEHkAE AN McCulloch, 1996 5 23 #1145, 2003 ,2009) , [T
WANT] BEAFFE R AN I 25 2R 06 3, A5 ), X e T RR A 9 Nd 4
FAF BN 25 B RS (ZRHk 42 McCulloch,1996)

@ F= R L X (PETE A ,2009 ) i 7R R b X (38 I
45,2007 ) Fl AR TRUA I M ER AL 2R E , LA 3 BB 1) 357 411
TR (AR oy AR AR B3 b 2 25 S e b o R AR 2 e ik 2
A2, KB A B TR I, B IRAFFE I i 2R 2
ZAFHRIGAE YA DL SRR | far EEAR L JR R AT /N TR AR 2 P A
WIFUR R IE bR AR, &7 R AE, 2008 ) #B 78 4 TE 55, 3 26 1 [X.
By AR AT AR 2 F -1 BRI PR 8, TS & KT,
XL AR e & B AR VE AL & L, Nd AR % 1
RAARAL AN P R 2 F i EEL 7R 22 o R PN i 0 5V A e

@ Shu et al. (2008) 3% F#% 47 SHRIMP U-Pb 1 % 15
I ENELE AT REE A 795 £ TMa, 5 Li et al. (2005) X}
Z XA IR A ES 6 SHRIMP U-Pb 4F % 818 +9Ma #H{LL,
) 8 TR L =X K B 2 Ao ER R A8 T ORI - 05
e kG ER B ARSI LS, MRS
Rodinia #8 it 24 A 5 BT o0 i AR UGk LA . 24 H
Ik FEAERG T R IX 3 PN 18 A 2 B A 0 A D10 1) 5 vy A £ g R
FHE SN, RONAE R A AR M TR 5 A TR G R vt R ] g
HIIEHBTINA

IR ATIA R, bR Lty A AR i 48 5 2 1 IR Nd B =X
AR ANt HU 3 A I A S A, T R B BB AT R A A
J3E 52 ) Jo 3 o SR A Al ) T B R XA

O A3 XA B BA 10 A Ak A A i IR X R
AR YRS A AR, A 8 R (B A AR 9 VR X PR AR b A,
TIERE AR A A A .
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Fig.9 Rb-Y +Nb (a, after Pearce, 1996) and SiO,-Al, 0, (b, after Maniar and Piccoli, 1989) diagrams for granites formed at
late stage of Early Paleozoic

Syn-COLG-syn-Collision granite; WPG-within plate granite; Post-COLG-post-collision granite; VAG-volcanic arc granite; ORG-ocean ridge granite;

TAG-island arc granitoids; CAG-continental arc granitoids; CCG-continental collision granitoids; POG-post-collision granitoids; RRG-rift-related

granitoids; CEUG-continental epeirogenic uplift granitoids

@ A BT T2, d IR b5 5 (50 A Hb
5%) TR BT LY S BIE A Bk 1, H Nd BEAF IR AR
KT 1. 7Ga( Wu et al. ,2006; JTH P55 ,2007 ) , 2 BRAK Nd 45
FAFIS AL B A B LA TR AR — 2 R g oA S [

B FETLVE B AR IX 1 S A8 FRUUBUE v, WAE e R b
ST 51 Nd B AR T 1. 7Ga, QoA L Hb X TR R
1.68 ~ 1. 75Ga( A A ZEFRA , 1998 ) 24 [E-25 B b X A A
FITHEH 1. 64 ~1.79Ga( Mao et al. ,2008) A7 IT.REZERE Ky
1.34 ~ 1. TAGa(F2VF, 1991 ; PR I8 P 25, 1993 ; 1§ 55 7 45, 1996 )
g LA 0.95 ~ 1. 73Ga( B MESE,1989) .

@ 5 foe b X T T AR S R BT IR BUAE 1 A L
SR e B AR RBEARCE IR ey (0) MK -6.9 ~
-5.1) ,Nd B AR AT Tl % (1536 ~ 1709Ma) , B 17 58 42 7]
P EATAE T S Fuk s8I RLAE 5 5 TG

3.8 BUAMEIREERIT

1 Pearce (1996 ) #1111 Rb-Y + Nb [&Ifig v, L3t 2R X
LR A AT IR Al A B 2 DX (] 9a) o £ Maniar and
Piccoli(1989) #£i1 ¥ Al,0,-Si0, Kfirh, EAT#8 AL T /5 & 1h
AER A DR (P 9b) T 3t L AE B e i A8 5 i it 43 4E
B HEAKIL, BEAh, 7E Si0,-K, 0 & L, B A1 T w5 8045 5
PEZRFIPY (B 3b) s B 45 Bl 1 38 870 o SO I il
KA Bl Y T 2R fiE Z — (Liegeios et al. ,1998) o HI LR,
XS L A AL B 8 TS A AR 2K, R TR R Y

P PRI I A

KT AR b DR A AR S e (R e PR AR 3h)
PR R TR A LIRS 1 AR T, Forh LOR-B w4 o5 32 3t
DL CHEFRIREE 1993 5 H0 B 2 A i 52 )y, 1990 5 %5 55 Fi Az BH A
1999; F 708 55,1996, 1998 ) o # 3t , 1 18 41 45 (2006 ) A
Sy, R R AR AR AR B SR Bl -9 A R AR T .
X B A P Y — A~ B T AR I 2 7E I b Ml DX e L 2k
R 5 5 JC 1l (42 Rb-Sr 55 B R 4R i g 560. 8 +
14Ma , B 55 ,1995) o HF ik 2 5 A0 3 o 28 32 A [] 72
JE AR VE T, R Rb-Sr 4R 88 W] {5 AE A3 M BE . 1T 4 %
JHZe i i 55 4 SHRIMP U-Pb 5 4E J5 B X5 B3R g 4 e 5k
L1 45 45 1 4F 8 43 50 7 795 + 7Ma Fil 818 + 9Ma ( Shu
et al. , 2008 ;Li et al. ,2005) , Jz W X BL {if I8 45 40 e 4
sk LRI BT AT R AR 22, T AN SR TR S8 A G i LR
Wpaea e e By R ARUGLEE T o TR I - B ol 4 A 2
fili-SI- ik B AR AR X4 AN BB 5 AR R AR R oy AR AR R DT AE i
MR 1 # 7 5

FERLUK BRI, S ma i e m] RE R TR 0 R TR B
S T & A B 6% (Li XH et al. ,2003; Li ZX et al. , 2002,
2003 ;Shu et al. , 2006 ; Xiang and Shu,2010) , ffi JR e 0L E
b Bl B T 22 R A L 3k 2 B (1 Bk 2 ]2 vk
TG -2 T 3 T AN S RV A (A3 45, 2007 5 &F KR4,
2008 ; TLIBYNAF,2009) o Al , A SCHF AT A 3 L8 Loy AR AL
WAL 525 TR AR AT BB, 6 F 18- VRV IR B8 b A
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I T A R AT 52 B AL 22 0 - ) b AT B UG ( BK i
45,1988 ) LUK 2R DR A1 44 M A HEFILG (&F AR 25,2008 ) 1Y
SR P (8] A AR RO  HETAE A AR AR Z b S E
B Lt A AU JZ A R T, (i TR o X P AR B
Tl A5 T 005 14 8 2 AR PR A 1 AR, fol A Bl R A
U AR R 3 PR AT (Turner et al. ,1992) o E X Pl 4 5 14 11
FYREIRET R, R T 5 e 4 R 2 I R e R Rl PR T AR
T K S RGBT B se 2 AL
OB FRL S YR SR 8 S e A T 0 s i T S L 00 A% Ry
ARSI A o AR RN Y b 5 Bty 2 A Qe 0 4 B o T
& T S BB Fe IR B AL b o i
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