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Petro-geochemistry characteristics and tectonic significance of
the Yajishan nepheline-syenite at Liangkou, Guangdong Province

SU Koulin
( Guangzhou Geological Survey Institute, Guangzhou 510440, China)

Abstract: The internal zone of nepheline-syenite in Liangkou Yajishan, Guangdong Province is com-
posed of amphibole-bearing nepheline-syenite, with SiO, averaging 60.45% , K,0/Na,O averaging
0.97, Nb/Ta averaging 22. 68, Zr/Hf averaging 39. 96, XCe/2Yb averaging 6.32, and dEu (0.30)
. The external zone, Bi-Am-syenites zone, have average SiO, of 60. 34% , average K,0/ Na,O of 1. 50,
average Nb/Ta of 21. 23, average Zr/Hf of 43. 07, average 2Ce/2Yb of 7. 85, and negative anomaly in
Eu (8Eu=0.47). Isotopic studies show that the rock formation time is about 134.6 + 8.9 Ma ( Rb-Sr
whole rock isochron method), with average Iy of 0. 706 75, average ey, (t) of -2.8. Isotope features
suggest that the magmatic rocks were derived from the upper mantle. The intrusive rocks formed at a con-
tinent-continent post-collisional extension setting, which was significant to the early Cretaceous tectonic e-
volution of the South China Block.
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Fig. 1 Regional geological sketch map of the Yajishan nepheline-syenite
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Fig. 2 Hand specimens and photomicrographs of the Yajishan nepheline-syenite
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Table 1 CIPW standard minerals of the Yajishan nepheline-syenite wy/ %
il AAAFR B A% B BIRAO IERA A WIE @A KA BiG BRERET RERkE BRI A
i Eiﬁ/ﬁlu]jq 16 0 4.42 51.41 35.83 1.4 0.49 0 0 1.99 0.4 3.97 0.09
B
e
Hhiy ““Z/m_l}q 123 1.75 6.35 46.49 37.13 0 1. 07 0 2.88 0 0.6 3.53 0.2
ERA
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ic PW2424 BIZHEIHL (XRF) 707, fEtR
K Agilent 7700x B Hy B G 55 B 7 A 5t BT 3
(ICP-MS) 43#fr, #i 0% % Perkin Elmer Elan
9000 #Y i JEoH 5 55 B 1A R g B (ICP-MS) 43
Mo XRF £8I0E M5 Goto and Tatsumi' '
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FRAIAL 56 S50 0L X 8 450 MRS IR T 5%
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Sr 1 Sm-Nd WA % i, R Eichrom 25 132t
CIEHE 7 B R 2K Sr, SR AGS0-X8 B 138kt o
B ot R . JFR A Lo B ig HDEHP K g 1~ 52 6
3% 43 3 Nd 5 Sm, 4R )5 % Al ThermoScientific
NEPTUNE £ 22 #2 il #5 H J8E 5 45 8 7~ 14K 15 A
(MC-ICP-MS) fEFf ST 733 E Sr [0 L
{ELAN N [ 42% He A, Sr [R)07 2R 43 ks B2 a3k 3
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3.2 FEFNWYEE

BRPE AR FEE TR A gt (R2),
N 16 ERES, w(Si0,) 59.32% ~62.96% , V-
YI(H 60.45% , 2458458 (0) 7.45~9.68, V-1
{l8.54, WiFsER (A R) 3.38 ~5.78, FI{H
4.33, 2 (ALK) 11.34 ~13.11, F3{H 12. 19,
FEmR b (ACNK) 0.89 ~ 1.23, F {4 1.03,
w(FeO")/w(MgO) 8 ~64 F-34J{H 19.91, TAS [K|f#
HIEIE KA X (8 3), SiO,-AR [l fif i 7E it -
aF kX (&l 4a), NK/A-ACNK [EIff 7% 7EHERS -
dX (Kl 4b) .,

S 123k BE S, w (Si0,) 55.37% ~
66.95% , F-I4{H 60.34% , ZEHE 5% (o) 2.30
~11.27, M 7. 69, BkmiESR(AR) 1.84 ~
5.53, E¥{E 3.79, 40 (ALK) 6.39 ~ 13.56,
SERE 11,47, 5EE L (ACNK) 0.75 ~2.49, 1y
f 1.06, w (FeO")/w (MgO) 3 ~ 101, {4

15.78, TAS Wi fEIE RS (CORE) - KA
X, SiO,-AR Pl fif v fE M (CRGIy) - i itk

X, NK/A-ACNK & fif {5 7EUERS - 881X,
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Table 2 Major elements (wy/% ) and trace elements (w,/(mg + kg™')) of the Yajishan nepheline-syenite
. S T 2 E TR T B
i:g EOMMNIERS (W) BReEMANIERS (OMF) PR AE RO K AE
) FHIE (16 1F) P (123 1F) FEIE (9 1) FHE (10 7F)
Si0, 60. 45 60. 34 73.96 65. 46
TiO, 0.20 0.31 0. 11 0.48
AL O, 18.78 18. 74 13.98 14. 61
TFe, O, 5.16 4.74 1.23 3.63
MnO 0.18 0.17 0.05 0.10
MgO 0.29 0.42 0.25 1. 11
CaO 0.92 1.36 0.70 3.19
Na, O 6.25 5.35 3.26 2.02
K,O 5.94 6.12 4.94 4.46
P,0, 0.04 0. 09 0.03 0.16




114 R E e (B ARBRARRD 557 &
gk b3
LOI 1.16 1. 86 1.45 4.16
Total 99. 38 99. 49 99. 96 99. 38
o 8.54 7.69 2.21 1.89
AR 4.33 3.79 3.62 2.15
ALK 12. 19 11.47 8.20 6.47
ACNK 1.03 1.06 1.18 1. 06
NK/A 0. 89 0. 83 0.78 0. 56
K,0/Na,0 0.97 1.50 1.59 2.87
FeO'/MgO 19.91 15.78 5.15 3.01
R, 289 578 2 621 2 630
R, 491 548 367 719
Cs 5.00 5.85 10. 69 12.57
Rb 262. 50 262. 36 582.22 329. 00
Ba 196. 81 321.55 84. 61 830. 30
Th 20. 11 18.95 47.03 16.71
U 4.31 4.60 22.71 7.37
Nb 81.13 71.72 56. 72 17.48
Ta 3.60 3.43 11.52 2.04
K 4.95 5.02 4.09 3.63
Al 9.16 8.89 7.19 7.00
La 76. 02 97. 68 31.20 51.15
Ce 130. 41 146. 17 79.03 94. 65
Pb 29. 96 38.36 51.90 66. 24
Pr 19. 30 20. 71 7. 11 10. 20
Sr 94.99 158. 46 33.87 217.30
P 188. 13 373.63 100. 00 695. 00
Nd 61.33 64. 63 26. 99 33.24
Sm 8.58 9.43 7.51 5.89
Zr 247. 06 319. 85 72.58 272.70
Hf 6.18 6.85 3.69 6. 60
Eu 0.73 1.27 0.36 1.15
Ti 0.12 0.18 0. 07 0.28
Gd 6. 45 7. 11 7.92 4.44
Th 0.97 1.03 1.57 0. 66
Dy 5.65 6.20 10. 50 3.66
Y 24. 48 24.24 55.58 15. 96
Ho 1.19 1.26 2.15 0.71
Er 3.52 3.68 7.26 2.01
Tm 0.55 0.57 1.19 0.30
Yb 4.03 3.90 8. 80 2.00
Lu 0.67 0. 63 1.29 0.31
Se 0.91 1.84 4.13 5. 44
v 5.19 6.98 4.89 54.00
Cr 6.56 4.46 4.56 19. 90
Mn 1 360. 69 1229. 31 410. 67 736. 60
Co 3.03 3.00 1.27 5.62
Ni 1.33 1.17 1.89 2.56
Cu 7.23 6. 40 16. 63 7.46
Zn 120. 56 119. 88 36. 67 93.20
Ga 24. 54 22.24 24. 81 19. 16
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SREE 343. 86 388.52 248. 46 226.32
>Ce/2Yb 6.32 7. 86 2.34 6.55
(La/Yb) 12.44 16. 43 4.21 17. 50
(La/Sm) 5.85 6.75 2.72 5.31
(Gd/Yb) 1.24 1.37 0. 85 1.92

SEu 0. 30 0. 47 0.16 0.70
5Ce 0. 82 0.79 1.28 1. 00

Rb/Sr 3.89 2.71 27.18 1.74

Rb/Ba 1.93 1.61 15.25 0.57

Nb/Ta 22.68 21.23 5.48 9.16

Zr/Hf 39.96 43.07 19. 63 36. 85

Yb/Ta 1. 12 1.13 0. 88 1. 06

Y/Nb 0. 30 0.33 1. 12 1.01

10 000Ga/ Al 2.69 2.51 3.47 2.75

Ta/Hf 0. 65 0. 82 3.58 0. 39

Th/Hf 3.61 4. 68 14. 16 3.34

Th/Ta 5.63 5.83 7.13 9.39

/Y 11. 66 21.03 2.03 17.55

o—ZH B 15 B, AR—I 4% B %5 ACNK = AL O,/ (CaO + Na,0 + K,0); NK/A = (K,0 + Na,0) /ALO,; FeO' =
(TFe,0, x0.9); ALK =K,0 +Na,0; R, =4Si -11 (Na+K) -2 (Fe+Ti); R, = Al +2Mg +6Ca0 ( B T-%0)
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Fig. 3 TAS diagrams of the Yajishan nepheline-syenites
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Fig. 4 Plots of A. R-Si0, (a) and ACNK-NK/A (b) of the Yajishan nepheline-syenites
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Table 3 Rb-Sr and Nd-Sm isotopic compositions of the Yajishan nepheline-syenites
LIk Sm  Nd  "Sm/'™Nd '"¥Nd/'"MNd+2¢ enxa(t) Toypu/Ma  Rb St YRb/*Sr ¥Sy/®Srx2¢ Iy
H51 5.773 40.03 0.087 2 0.512 477 +8 -3.1 830 188.4 57.85 9. 445 0.727 53 £20 0.708 6
H52 8.600 58.83 0.088 4 0.512 466 +8 -3.4 850 201.5 118.8 4.91 0.716 43 £40 0.706 59
Eﬁ H53 8.275 55.92 0.089 5 0.512 465 +9 -3.4 860 233.6 65.73 10. 31 0.727 39 +50 0.70674
s
H54 5.307 37.01 0.086 7 0.512 466 +8 -3.4 840 210.4 28.63 21.36 0.748 13 +10 0.705 33
H55 8.116 55.55 0.088 3 0.512 483 +7 -3.0 830 197  129.2 4.416 0.71509 £70 0.706 24
H1 4.954 32.85 0. 0912 0.512 515 £10 -2.4 810 263.2 149.7 5.093 0.717 89 +20 0.707 69
7ZK101 - HI10 8.262 52.84 0.094 6 0.512 512 £10 -2.5 830 214.4 103.40 6. 004 0.717 97 +£30 0.705 94
7ZK101 - HI5 12.52 87.20 0.086 8 0.512 507 +8 -2.6 790 225.7 107.30 6. 094 0.719 11 £20 0.706 99
% 7ZK101 - H20 4.884 31.21 0.094 6 0.512 456 +9 -3.6 910 168.3 190. 80 2.554 0.713 34 £50 0.708 22
7ZK102 — H20 0.838 6.025 0.084 1 0.512 581 +8 -1.1 680 277.5 64.70 12. 450 0.730 73 £20 0.705 78
7ZK102 - H26 4.016 28.59 0.085 0 0.512 517 £9 -2.4 770 227.6 159.70 4. 128 0.714 88 +20 0.706 61
7ZK102 - H32 3.639 25.99 0.084 7 0.512 501 +8 -2.7 780 260.0 117.00 6. 440 0.719 22 £20 0.706 31
S ME 6.27 42.67 0.0884  0.512496+9 -2.8 815  222.3 107.73  7.767  0.722 3130 0.706 75
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Fig. 6 &y, vs I, diagram of the Yajishan nepheline-syenites
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