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The discovery of Nangiao highly depleted N MORB and geological significance

ZHOU Jin_cheng, WANG Xiao_lei, QIU Jian_sheng and CAO Jian_feng
( Department of Earth Sciences, State Key Laboratory of Mineral Deposit Research, Nanjing University, Nanjing 210093, China)

Abstract: With single_zircon evaporation technique, the authors determined *”’Ph/>*Ph age of Nangiao basalt in
Hunan, which is located along the wesiward extension of ancient Jiuling island arc in northwest Jiangxi. The
data yield a zircon crystallization age of 1271 £2 Ma for the basalt. The basalt and diabase show highly depleted
geochemical {eatures: K0 values are very low, abundances of their incompatible HFSE and REE are mostly
lower than those of N_/MORB (with a few close to the latter), and &w( 1 271 Ma) values vary from 6. 86 to
8. 98, suggesting typical N_M ORB geochemical characteristics. This basalt may represent a relict of the ocean
crust distributed along an ancient subduction zone and can serve as new evidence for ancient Jiuling island arc.
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Fig. 1 Geological sketch map of Nangiao basalt_diabase ( modified after Shu et al., 1995; BGMRH, 1988; BGMR]. 1984)
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1 —Xiajiuling Group; 2 —Shangjiuling Group; 3 —Carboniferous; 4 —Permian; 5 —Triassic; 6 —Jurassic; 7 —Cretaceous; 8 —Precambrian

granite; 9 —Caledonian granite; 10 —diabase vein; 11 —geological boundary; 12 —fault; NQ_26_1 is the sampling location in diabase
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Table 1 27Pb/ 2*°Pb and ***Ph/ 2**Pb data of single zircon grains from Nangiao basalt

EUR R AR BLOCKS  (*7Pb/2™Ph) " (“FH#1) (2™Pb/*Pb) " (“F#)  (*7Ph/ *"°Ph) (1)) ERE Ma
ON_22.1 1450°C 1- 10 0.085 47 0.000 15 0.08295 £38 127110
ON222 1550°C 1~ 25 0.08529 0.000 15 0.082 80 %41 1269 £8
ON223 1550°C 1~ 25 0.085 50 0.000 15 0. 083 06 £62 1275£14

0.082 88014 127142
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Table 2 Chemical composition ( wg/ %), trace element abundance ( wy/ 107 ®) and norm of Nangiao basalt and diabase

FEfh Si0;  Ti02  ALO;  Fex0s  FeO o MnO  MgO  CaO0  NaxO K20 P05 Fedeht 8 mg*
NQ_bl 51,20 0.78  15.70 2.61 7.90 0.19 7.92 11.59 1.31 0.76 0.05 2.19 100.10 0.4l
NQ_22 50,03 0.70  13.81 1.6 841 0.21 7.76 13.62 1.62 0.13 0.09 2.32 99.99 0.42
NQ_24 49,95 0.48 18.38 1.16 7.71 0.16 7.12 12.26 2.16 0.23 0.01 2.31 100.01 0.45
NQ_25 50.38 0.63 14.27 2.95 7.64 0.18 802 13.93 1.72 0.18 0.09 2.43 99.99 (.44

NQ_26 1 5.3 0.79  14.27 1.57 10.45 0.22 7.39 11.76 2.09 0.10 0.03 1.66 100.01 0.38

B b 0 Or Ab An Ne Di Hy 01 Mt+ Hm+ It Ap ELhE
NQ.bI 3.81 4.48 11.04 34.71 0 18.29 22.31 0 5.27 0.11 100
NQ_22 2.85 0.79 13.68 30 0 30.2 17. 18 0 5.11 0.2 100
NQ_24 0 1.34 18.22 39. 65 0 18.8 13.38 6. 01 2.58 0.02 100
NQ_25 1.27 1.09 14.58 30. 61 0 30. 81 15.98 0 5.46 0.2 100

NQ_26_1 1. 16 0.61 17. 64 29.23 0 23.87 23. 65 0 3.77 0.07 100
B b Rb Sr Ba Th U Ph Nb Ta Y Zr Hf Se Co Ni Cr

NQ_22 510 67.8 28.00 0.18 0.24 137.0 1.31 0.11 27.7 39.40 1.14 30.76 56.40 81.5 155.6

NQ_24 1528 111.3 16.22 0.29 0.12 161.3 0.64 0.07 19.53 25.26 0.72 34.49 36.86 109.7 440.9

NQ_25 6.20 74.5 66.00 0.10 0.24 820 1.27 0.13 21.57 33.92 1.01 30.78 53.30 97.2 157.6
NQ_26.1 4.32 70.21 12.55 0.62  0.18 164.6 1.29 (.12 2546 45.01 1.24 43.27 40.20 97.8 148.6

Kb La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yh Lu ZREE
NQ_22 1.77 4.25 0.75 4.16 1.55 0.63 3.02 0.56 4.51 1.04 2.90 0.45 3.22 0.48 29.29
NQ_24 2.48 2.80 0.69 3.26 1.26 0.52 2.21 0.40 3.18 0.83 2.39 0.40 2.58 0.39 23.39
NQ_25 1.77  3.40 0.61 3.28 1.21 0.51 2.40 0.44 3.45 0.79 2.21 0.35 2.55 0.39 23.36
NQ_ 26 1 2.22  4.63 0.83 4.50 1.84 0.66 3.42 0.60 4.53 1.26 3.91 0.53 3.87 0.61 33.41

FES Nb/ La Hi/ Ta TiY Ce/ Nb Th/Yh (La/Sm) y (La/ Yh) y
NQ_22 0.74 10. 36 151.5 3.2 0.06 0.73 0.40
NQ_24 0.26 10. 29 147.3 4.4 0.11 1.26 0.69
NQ_25 0.72 7.77 175. 1 2.7 0.04 0.93 0.50
NQ 26 1 0.58 10. 33 186. 0 3.6 0.16 0.77 0.41

+ FESD NQ_DT 450 g M SR 7 R 1988) , JEAl oy AR SCRE S, A2 0o 4% g S0 O ER B AR b S0 SO TR AR SR A BT, BT R T T
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Fig.3 N_MORB normalized trace element (a) and
chondrite_normalized REE (b) paiterns of Nanqgiao
basalt and dialase
N_MORB 4 Sun “5( 1989), Bk fi 41 a4 415 Pearce( 1983)
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Table 3 Sm _Nd and Rb _Sr isotopic analyses of Nangiao basalt

NJN I/ I-HN 1 “"N I/ I-LIN |
W w(Sm)/107°  w(Nd/10°°  ¥sm/'Nd e N +20 Ea( 1)
(5 (it
NQ_22 1.756 3.769 0.2818 0.513 699 0.511 3468 15 6. 86
NQ_25 1.509 3.222 0.2832 0.513819 0.511455 14 8. 98
ise) w(Rb)/107° w(Sr)/107° *TRL/ "8y RETTALSN +20 (Y817 %08y)
NQ_22 2.113 66. 57 0.091 66 0.710 942 13 0.709 3
NQ_25 19. 84 74.08 0.773 4 0.710 063 20 0. 696
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