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Geochemistry and petrogenesis of the Zaolin basanite in the northeastern Jiangxi Province
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Exploration Center—SinoProbe Center, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Two Cenozoic basanite dykes were newly discovered in the Zhuxi ore—concentration area, northeastern Jiangxi Province,
eastern China. They have high SiO, (41.08%—42.94%), Na,0+K,O (4.95%—6.30%), TiO. (2.19%—2.43%) contents, and high Mg#
(0.61 —0.65). Geochemistry characteristics of these basanite dykes show they are enriched in Nb, Ta, Th, Zr, Ni, Cr, Sc, while
depleted in Ba, Ti, K, and P. Their X REE values are from 299.16x10°° to 375.00x10°° % with LREE/HREE ratios of 5.45-6.71 and

s HHA:2019-01-10; B H#8: 2019-06-25

E£WB P EH AR H (121201103000150017 ,12120113065300 .DD20160346 .DD20160082 . DD20190012) | T4 24 iy i i v 3k 4>
AHLLITH (572015100 13) | B 4 B 5 HEAT L BHIFR T H (201411035) FVL PG 24 H S0 7= 38 2 1 & Js 351 H (% b
201778 AR B

PEE I : 256, 33,1966 AR, i G TR, T3 BT A TAF ; E-mail: 1067992037@qq.com.

BIESE  BREAAH, 53, 1988 4FA: it , TR, A Fet BTy T4 ; E-mail:yongpeng0524@163.com.

http://geochina.cgs.gov.cn H1E LT, 2019, 46(4)



465 41 FFATEE BRAAMEE L E L BRAL AR S A 851

SEu values of 0.88 to 0.94. According to the geochemical discrimination diagrams and the ratios of incompatible elements, we
suggest that the basanite dykes were derived from partial melting of garnet forsterite (0.2%—0.5%) and herzolite (0.5%—1%), which

may be caused by upwelling of carbonate melt in the asthenosphere mantle in response of the subduction of the Paleo—Pacific Ocean.
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Fig.2 Regional geological and mineral resources map of the Zaolin area

1—Quaternary; 2—Cretaceous; 3—Jurassic; 4—Triassic; S—Permian; 6—Carboniferous; 7—Neoproterozoic Wannian Group;

8—Cretaceous fine-grained rock; 9—Cretaceous fine-grained granite; 10—Cretaceous granite porphyry; 11—Cretaceous granite diorite porphyry;

12—Cretaceous diabase; 13—Cretaceous gabbro; 14—Quartz vein; 15—Rhyolitic porphyry; 16—Porphyrite monzonite; 17—Lamprophyre;

23—Stratigraphic attitude; 24—Attitude of overturned strata; 25—Sampling point

18—Basanite; 19—Unconformity boundary; 20—Geological boundary; 21—Thrust nappe fracture; 22—Measured/inferred fracture;
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Fig.2 Outcrop characteristics of Zaolin basanite
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Fig.3 Microphotograph of Zaolin basanite
a—Crossed nicols; b—Plainlight; Ol-Olivine; Px—Pyroxene; Py—Pyrite
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Table 1 Whole rock analyses of major (%) and trace (107°) elements of Zaolin basanite

K1 EREZELEETE (%) METESEA0)SITER

FEfRS ZL-YQI ZL-YQ2 ZL-YQ3 ZL-YQ4 ZL-YQ5 ZL-YQ6 ZL-YQ7 ZL-YQ8 ZL-YQ9 ZL-YQI0
Si0, 4174 4294 4224 4236 4158 4228 4208 4280  41.60 41.08
ALO, 11.70 11.51 11.97 11.86 11.89 11.79 12.08 12.28 11.64 11.44
Fe.0, 1.95 245 2.46 3.99 4.72 3.70 2.98 4.73 439 3.79
TiOs 235 2.20 2.32 233 2.36 2.19 236 243 2.26 224
FeO 9.26 8.81 8.88 733 733 8.49 8.23 6.95 727 7.53
MnO 0.18 0.19 0.18 0.18 0.18 0.19 0.18 0.17 0.18 0.17
CaO 9.37 9.06 9.86 10.28 10.72 9.47 9.89 10.06 10.32 11.67
MgO 11.45 11.39 1.1 10.58 10.63 11.46 1135 10.60 11.02 9.77
KO 1.50 1.90 1.15 1.00 1.12 1.88 1.85 1.01 132 1.68
Na,O 428 3.68 428 4.03 4.12 4.22 445 434 3.94 3.27
P,Os 0.44 0.36 0.50 0.70 0.70 0.50 0.70 0.80 0.70 0.80
Mg’ 0.65 0.65 0.64 0.63 0.62 0.63 0.65 0.63 0.64 0.61

K.O+Na,0 578 5.58 543 5.03 5.24 6.10 6.30 535 5.26 4.95
A/CNK 0772 078  0.783 0.774  0.745 0757 0746 0797  0.747 0.688
A/NK 2.02 2.06 2.20 2.36 2.27 1.93 1.92 2.29 2.22 231

La 7580  73.67  76.07 64.35 79.33 74.42 71.42 81.11 70.19 69.86
Ce 143.93 13519 14153 11659  141.13 13672 12987 14528 12987  126.09
Pr 15.69 14.72 15.51 12.86 15.99 14.90 14.23 16.30 14.03 14.03
Nd 6347 5923 63.27 50.68 6237 6070 5722 6592 58.00 56.32
Sm 11.63 11.14 11.35 9.61 11.70 11.64 10.65 12.14 10.63 10.62
Eu 3.55 3.25 3.51 2.85 3.49 3.40 3.19 3.65 3.17 3.12
Gb 11.37 10.81 11.19 9.46 11.84 11.53 10.95 12.23 10.53 10.86
Tb 1.30 127 1.32 111 139 1.42 1.30 1.39 1.22 1.29
Dy 5.75 5.83 5.86 523 6.52 6.68 6.17 6.39 5.56 6.15
Ho 0.94 0.95 0.95 0.86 1.12 1.15 1.05 1.02 0.93 1.00
Er 2.11 221 221 2.00 2.62 2.80 2.47 2.38 2.13 2.30
Tm 0.24 0.27 0.26 0.23 0.30 0.33 0.29 0.26 0.25 0.27
Yb 1.47 1.64 1.60 1.39 1.88 2.10 1.75 1.62 1.52 1.65
Lu 0.19 0.22 0.21 0.19 0.25 0.27 0.23 0.22 0.20 0.22
Y 2343 2400 2355 21.73 2854 29.08 2648 2509 2280 25.25
S REE 360.87 34441 35839  299.16 36847  357.14 33728 37500  331.04  329.02
LREE 314.06 29720 31124 25694 31400 30178  286.59 32440 28590  280.05
HREE 46.81 4720 4715 42.22 54.46 5536 5069  50.60  45.14 48.97
LREE/HREE  6.71 6.30 6.60 6.09 577 5.45 5.65 6.41 6.33 572
SEu 0.93 0.89 0.94 0.90 0.90 0.89 0.90 0.91 0.91 0.88
Li 13.08 2430 14.75 13.52 11.10 17.23 14.98 11.30 12.93 12.91
Be 4.94 6.50 4.88 5.61 5.15 5.98 6.09 4.68 4.19 5.24
Sc 17.81 18.32 19.41 18.74 17.97 16.99 18.25 18.24 18.10 16.33
Ti 14076 13210 13904 13950 14135 13156 14134 14565 13554 13416
\Y% 199 201 207 203 200 188 198 199 198 181
Cr 285 467 426 409 339 326 359 367 354 385
Co 6132 6377 6346 6470 6216 6534  62.55 59.63 67.86 62.33
Ni 309.8 339.1 3263 3412 3186 3429 3320 3158 3787 349.8
Cu 5114 6406 5714 5901 5727 7042 60.05 54.78 57.65 5138
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21
FEfZWS  ZL-YQl ZL-YQ2 ZL-YQ3 ZL-YQ4 ZL-YQ5 ZL-YQ6 ZL-YQ7 ZL-YQ8 ZL-YQ9 ZL-YQI0
Zn 163.2 2322 169.4 171.0 217.0 242.0 174.7 143.7 152.5 1303
Ga 25.38 25.46 26.00 25.90 25.88 24.76 25.79 24.44 24.74 23.35
Ge 3.21 2.91 2.84 2.97 2.81 2.79 2.85 2.80 2.77 2.59
Rb 41.60 46.60 42.11 48.01 37.03 38.84 35.98 44.43 46.84 45.93
Sr 1194 1162 1188 1176 1165 1135 1232 1144 1166 1097
Zr 736 1009 1071 1057 1075 979 1068 1056 1064 970
Nb 100.6 107.9 1233 120.3 113.8 106.5 112.1 111.6 112.5 96.51
Mo 8.36 17.57 12.92 11.28 16.82 11.80 10.79 9.81 10.99 10.24
Sb 0.35 0.75 0.88 0.92 0.74 0.56 0.85 0.79 1.15 2.18
Cs 2.61 6.61 2.66 6.05 2.67 5.93 3.37 7.31 14.24 34.55
Ba 384 484 377 379 394 21 424 467 446 438
Hf 14.21 17.72 18.85 18.71 19.09 17.20 18.59 18.68 19.09 16.80
Ta 7.23 721 7.19 7.53 7.51 7.05 8.16 8.60 9.33 7.00
w 1.34 25.10 7.83 5.15 8.21 9.68 5.40 5.25 5.50 4.58
Pb 9.81 17.63 11.73 1525 14.53 19.16 15.72 11.87 15.65 12.11
Bi 0.43 5.12 1.81 1.16 0.95 2.18 1.34 0.79 1.50 0.80
Th 9.36 10.80 11.11 10.89 10.90 10.82 10.75 10.47 10.64 9.85
4] 3.04 4.04 3.71 3.61 3.78 3.72 3.65 3.53 3.70 3.32
As 19.02 12.63 5.19 5.34 6.41 7.46 8.67 4.59 7.61 9.55
Ag 0.17 0.28 0.18 0.18 0.23 0.24 0.15 0.15 0.27 0.21
Sn 2.81 17.63 3.39 3.04 470 8.29 3.10 3.38 5.39 3.76
La/Sm 6.52 6.62 6.70 6.70 6.78 6.39 6.70 6.68 6.60 6.58
La/Ta 10.48 10.22 10.58 8.55 10.56 10.56 8.75 9.44 7.52 9.97
Th/U 3.08 2.67 3.00 3.02 2.88 2.91 2.94 2.97 2.87 2.97
Nb/U 33.05 26.73 33.28 33.31 30.08 28.67 30.67 31.65 30.38 29.10
Th/Ta 1.29 1.50 1.55 1.45 145 1.53 1.32 1.22 1.14 1.41
Rb/Sr 0.035 0.040 0.035 0.041 0.032 0.034 0.029 0.039 0.040 0.042
Ba/Rb 9.23 10.39 8.96 7.89 10.64 10.83 11.78 10.51 9.52 9.53

M Z L

K4 TR L 5 Si0,—K,0+Na,0 K fi#

55
Si02/%

Fig.4 Si0,—(K,O+Na,O) plots of Zaolin basanite
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Fig.6 Chondrite—normalized REE patterns (a) and primitive mantle—normalized trace element patterns (b) of Zaolin basanite

(normalized data from Sun et al., 1989)
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Fig.8 Melting curve for the Zaolin basanite in the plot of La/
Yb versus Sm/YDb (the calculations for the partial melting
curve from Zeng et al., 2010)
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S, R BT IR X K R 5 b (Nelson et al., 1988;
Zeng et al., 2010), 755 K kit B, Zo/HE LU AE
PRFEARAR A SO R 1 Zo/HE FUAE R A VR X 2 3 T
ANVAFR B 12 25 1) 22 AR 5 4R A F (Dupuy et al., 1992;
Rudnick et al., 1995; Furman et al., 1999), Pan et al.
(O19) X AMIE L AW W) Et 5 R HL A 7E R
SRR ER A0, 3 TR XA iR SR AL e
R AR . (La/Yb)w—(Dy/Yb) Bl i (K 9) 3
ORI DX 22 T A 5 2R SR A E L 0.2%~0.5% 1

WA RN 2 5 0.5%~1%42 40 A — HERINE
FHEARTR LB A TR SR =8 . B, AR SCA
HOMCZ B TR DX A M o R R AL MOS8 1)
L5 oL
53 5AKE

I R B, R 2 I b e ORI T o
MR X, g P e R A S R R
A =G B (1) B R L T A s R sl i A fif 2 P
Ho g & A= & 4E (Meen et al., 1989); (2)Hb & /)N LY 151 Y
T A3 4 s i Ml B 43 119 22 £ (Roden et al., 1985;
Arai et al., 1989); () vh ik F v & & w2 M oo
RN TCR B 7e il A Hung & A oK 5
TR S % A= 324 (Holm et al., 1982).

FE 5 T Rb/St i 4 0.029~0.042 , F53T T 5 4 Hb
1% 0.03(Thompson, 1982); Ba/Rb {H 4 7.89~11.78 , 33
T F 5 A HiuE 24 11(Thompson, 1982), 15 B i [X_ A9
RS Y& o B RMAINATK ., ATATE
XoF r ] 2R A 2 R K U A P AR R R
Hh ] 2R S b DX A P T S AR A A T g
A A B M AR (R AR IT A, 1999; Xu et al,,
2000; 37 #5 K14, 2004; Zheng et al., 2004; ThfR 75 %%,
2013), KAEIEIRA s AU SR A Th/Ze LUAEAR
XA RRE | T & AR AARAT 9 Nb/Zr LEAE AR EE
R, DI R RN AR 1) 22 A AR AVE AT LA
Th/Zr— Nb/Zr t {8 H] ) B i 47 X 53 (Ma et al,,
2014), HRAEE 10 0T LA H bR M X 35 20 s Y
X AR A S P T AR G

Li et al.(2017)3 £64F & 30 H B AR 508 A= Ak
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(normalized data from Sun et al., 1989)
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