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Origin of Nankunshain aluminous A_type granite, Longkou
County, Guangdong Province

LIU Chang shi, CHEN Xiao_ming, WANG Ru_cheng and HU Huan
(State Key Laboratory of Mineral Deposits, Department of Earth Science, Nanjing University, Nanjing 210093, China)

Abstract: Nankunshan aluminous A_type granite occurs in Longkou County of Guangdong Province, with a out-
crop area of about 200 km?®. With medium_grained texture, the granite is composed of protolithionite, albite pla-
gioclase, perthite and quartz. T he rock usually is weakly peralumious and subalkaline with high alkali ratio range
and NK/A values. The granite contains markedly low Mg0O and CaO and extremely high (FeO+ Fe;03) with a
high FeO" /(FeO" + Mg0) ratio. Nankunshan granite is evidently rich in F and poor in Cl, having a high F/Cl
ratio range. Based on its high Zr contents, the calculated zircon saturation temperatures of the rock are relatively
high (810~ 847 C), consistent with those of A_type granites in Australia ( 839 C, on average). In terms of
trace element data, the granite has high 10* Ga/ Al and (Zr+ Nb+ Ce+ Y) values. These values are higher than
the low_limited values of 2.6 and 350( x 10™ %) for aluminous A_type granites in Lachlan Fold Belt of Australia
respectively. The rock has higher total REE contents and strongly Eu negative anomalies, showing a sea_gull
shaped REE partition patterns on its chondrite_normalized diagrams, and Rb, U, Th, Nb, Ta, Zr, Hf, Sm el
ements show evidently positive anomalies on the primitive mantle_normalized trace element spider diagrams. The
granite possesses relatively high &q(¢) values (- 1.54~ - 2.87) and low 880 Values (7.9 %o~ 9.8 %0, indr
cating that its source rocks are located in the interaction belts between the mantle and the crust. Mantle compo-

nent accounts for about 63% ~ 69% in its total source materials, as calculated by the mixing model of the mantle
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and the crust end members on the basis of the isotopic data. T hese features are obviously similar to those of alu-

minous A_type granites elsew here in the world. The discovery is important for study on the extensional structure

of late Yanshanian crust in eastern part of Nanling M ountain.

Key words: aluminous A_type granite; Guangdong Province; Nankunshan; genesis
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Fig. 1 Schematic geological map of Nankunshan granite
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Table 1 Microprobe analyses of main rock forming minerals in Nankunshan
aluminous A_type granite
b AN 1 2 3 4 5 6 7 8 9 10
7 H WoOR KM s
i Bi Bi Bi Mu Pl, Pl Kf Ab Bi Mu
Si0; 40. 19 36.63 36. 85 51. 14 68. 00 68. 67 63. 83 68.71 38. 88 48.98
Ti, 0.87 1. 00 .84 0.13 0. 00 0.01 0. 01 0.01 1.63 0.13
ALO; 20012 19. 50 19. 45 28.77 19.52 19. 47 19. 05 19.47 15. 69 28.05
Fea04 nd 4. 11 3.99 nd nd nd nd nd 1.43 nd
Fel 22.69 22.36 22.55 6. 08 0.03 0.04 0.03 0. 04 21. 68 6.20
MnO 0.85 0. 51 0.75 0.13 0.03 0.01 0.03 0.01 0. 84 1. 61
MgO 0.22 1. 05 0.97 0.27 0. 00 0.00 0. 00 0.02 2.42 0.61
Ca0 0.04 0.43 0.17 0.04 0.27 0.04 0.01 0.02 0. 64 nd
Naz( 0.13 0.43 0. 40 0. 06 11.23 11.34 0.23 11.55 0.19 0.13
K20 9.51 9.33 9.51 9.72 0.20 0. 14 16. 08 0. 16 9. 14 9. 85
H.0 3.75" 2.05 2.11 4.39" 3.85 3.06"
F 0.51 342 1.70 0.25 2.38
2F= 0 - 0.21 - 1.43 - 0.7 - 0.10 - 0.99
Bt 98. 72 99. 39 99, 58 100. 88 99, 28 99, 72 99, 27 99.99 96. 39 100. 01
Lix0 1.98% 1. 07 0. 68 - - 1.26 -
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Table 2 Petrochemical compositions of aluminous A type Nankunshan granite and
its comparison with the same type of granites elsewhere
7 1 2 3 4 5 6 7 8
FE FG5- 1 FG6- 1 FGT- 1 1493 1460 suG 1 suG2 Wu
Si0; 76. 25 74. 86 74.08 72. 46 74. 08 74. 56 76.23 77.49
Ti0, 0.05 0. 08 0.12 0. 06 0.63 0.19 0.08 0.11
ALO; 12. 67 12. 65 12. 51 13. 80 13. 10 12.90 12.55 12.24
FexO3 0.45 0. 30 0. 47 0.12 0.94 0. 82 0. 66 0.59
FeO 0. 80 1.17 1.63 1.58 1.64 1.20 0.85 0.16
MnO 0.01 0.05 0. 08 0.05 0.49 0.04 0.03 0.06
MgQ < 0.01 < 0.01 < 0.01 0.18 0.11 0.22 0. 06 0.08
Ca0 0.57 0. 67 0. 80 0. 34 0.25 0.76 0.45 0. 64
Na;0 3.90 3.57 3.57 4,16 3.70 3.66 3.77 4.16
K.0 4.33 4,74 4.62 5.00 5.25 4.87 4.38 4.25
P205 0.02 0.02 0.02 0. 04 0.02 0.01 0. 00 0. 01
F/10°° 5537 5 536 9 054 nd nd 2 800 4 500 1233
crio*® 1 080 725 725 nd nd nd nd nd
ke ok 0.55 1. 19 1. 40 2.4 0.50 0.64 0. 66 0.24
F.Cl= O - 0.26 - 0.25 -0.39 -0.12 -0.19 - 0.05
pogil 100. 0 99.67 99. 88 100. 19 100. 71 100. 03 99.98 100. 10
tal C 810 847 843
T 1= 3 AR SCEU: 4~ 5 HUA 120 J7 MARIR I P B s 6 S M- WIHE R AT (n= 5), 7 R S T MIHE R S (n=

5). 51 H Charoy %

E(1994); 8 Mdt el Ll A BUFE R I (n= 9).

S| ELEBES 4255 (2000) ;

b TSRS AT AT s nd— ACKRHS
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Table 3 Trace element contents of aluminous A type Nankunshan granite and its comparison
with the same type of granites elsewhere
by 1 2 3 4 5 6
FE5 FG5- 1 FG6- 1 FG7- 1 SuGl SuG2 Wu
Li 161.62 158. 82 271.65 45. 80 144. 00 nd
Be 5.04 3.33 4.07 9.04 9.34 nd
Se 0.27 29.49 1.52 2. 84 0.95 2.75
Sn 17.35 15. 87 27.55 4.76 7.00 nd
Cs 9.07 9.51 13. 08 8. 11 9.25 nd
Ga 29,23 48. 61 31.59 22.48 23.88 18.22
Rb 779.77 692. 09 781.01 270. 20 519. 40 240.78
Sr 7. 82 6.90 18. 02 53.20 12.20 3.56
Y 85.96 76. 61 140. 24 83.34 123. 16 26. 86
Lr 184. 24 282,28 284,12 233,60 287. 20 80. 44
Hf 12. 67 13.82 12.79 8.90 16. 84 4. 44
Nb 106. 61 86. 39 138. 38 39.70 103. 06 24. 56
Ta 11.01 12. 65 17.75 4. 88 9.97 2.34
Th 55.79 64.79 112.00 29.90 110.52 33.60
U 21.53 24. 64 30. 31 11.03 15.76 9.51
Ba 559.24 611,89 4429 265. 80 40. 60 33 44
La 39.76 41. 41 153.28 53.96 37.62 31.00
Ce 79.29 78.99 242.89 100. 08 74.74 53.90
Pr 9. 56 10. 86 27. 26 10. 70 7.76 6. 08
Nd 40. 90 30. 87 87.59 43. 14 29.94 20. 31
Sm 10. 66 10.23 19, 29 9.93 9.12 3. 96
Eu 0.12 0.03 0.23 0. 50 0.17 0. 36
Gd 10. 18 9.40 19. 53 8. 54 7.76 3.91
Th 1. 34 1. 89 3.33 1.52 1.74 0. 64
Dy 12.72 13. 18 23.21 10. 86 13.08 379
Ho 2.48 2.52 4.88 2.35 3.517 0.90
Er 8. 18 8.17 16. 04 5.60 11.36 2. 80
Tm 1.24 1. 31 2.60 1.08 1.08 0. 47
Yh 8.21 8.30 16. 55 7.41 17.03 3.28
Lu 1. 10 1. 10 2.22 1. 31 3.09 0. 48
FE & 1 1 1 5 5 9

P 123 A SRR, i U A B T A e A AT s 86 T 1CP- MS U5k e 45 gr 5 ok AR AR B e S
(415 Charoy %5, 1994) ; 6 S ulr A U3 i) 0 13 A0 418 B0 K 21 5%, 2000) ¢ * A Sl 5T .

et al, 1987); GYEJR U FRUELIK M E(E 5) I,
LA e & LB, R Ba Sr P ( Eu+ Ti) [f582)
Y, R e R AL R A BUE R . A
B, % T Rb (U+ Th) (Nb+ Ta) «(Zr+ Hf+ Sm) .
(Y+ Yb+ Lu) 255040 Z A LLaRZIM 35 . Ef -+
JCE BT IIE(Y+ Yb+ Lu) 55 170 % ( Ce) W FZ
W FE, 3% 45 2L 259 (R BRORE B0 A7 1 76 25 0 20 A5
A M8, WSARX X S B X 2T 541
Ebig, MR ILAE R 2 Nb(4~ 6 1i%) Ta(3~ 51%) Rb
(2.0 %) Zr(1.2~ 1.8 1%) HI(2.2~ 2.4 %) .Y
(2.3~ 4.31%) Yb(2.0~ 4.0 %) & T X S BAE R
i, WoR A R RCE R A RICE Nb Ta Zr Hf .

Y \Yb FHF . @i Lot B &, SREE(14) =
226 % 10" °~ 618 x 10" ¢, LREE/HREE= 3.9~ 6.0,
(La/ Yb)n= 2. 88~ 5. 50, # i 1= 7 25 & 43 43 1 W]
&, (La/Sm)x= 2.33~ 4.97, i P FEFH -+ 0 £
S, (Gd/Dy)n= 0. 71~ 0. 84, (Ex/ Yb) x= 0. 88
~0.90. 9% Eu 541, Ew/Eu” = 0. 01~ 0.04, X 53}
KATET Ca A —20 . BRORL B AT A5 HE Ak A5 X D i 7Y
1) A BTe B B g R s, 5 or 0 A BT A
P ICHIAA( Bl 6) . GRATEM N Y Rb &, 7E Nb
— Y Fl Rb= (Y + Nb) #4318 355 J1) 51 P&l v 1) 8 76 AR
WAL A X (WPG) ( Pearce et al, 1984), 3 M Lk
DA 55 Al 3 1Ly Gk BRBEAT 6 . ©La/ NBAEAE, MR W
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% La/ Nb= 0.37~ 1. 11, 5 s 4 i LEAi 0. 96
Pz B . Rudnick ( 1995) Hl Sun & M e¢Donough
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Table 4 Sr, Nd, Pb isotopic compositions of Nankunshan granite
BEYS w(Rb) /107 ¢ w(Sr) /107 ° STRb/ %8y 11/ %8 i
FG5- 1Bi 5407 6.780 3 666.0 6. 764 49 £99 t= 111 £16Ma
FG5- 1Kf 1497 5.896 844.4 2.253 87199 .= 0.94%0.26
FG5- IWR 765. 1 16. 230 142.3 1.173 29 £50 MSWD= 3.6
e w (Sm)/ 107 % w (Nd) /107 % ™8m/ "™Nd - " Nd/ " Nd t/Ma I'na Exal 1) tpm/ Ga
FG5- 1WR 53.38 269. 4 0.11980 0.512435%15 111 0.51235 - 2.87 1. 14
FG6- IWR 38.70 227.0 0.10310  0.512491 %11 111 0.51242 - 1.54 1.03
P 206, W4py, W7 py,) 204py, W8], 24 py, u Th/U
FG5- IWR 19. 337 £0. 01 15. 835 0. 01 39.791 0. 01 9.84 3.85
FG6- IWR 19. 502 £0. 01 15. 741 £0. 01 39. 642 %0. 01 9. 65 3.69
i Bi—H By KE—HCA R WR —2 4.
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=111+16Ma
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Fig. 7 YRb/*Sr— ¥Sr/ *Sr diagram of aluminous A_

type Nankunshan granite
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