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Geological sketch of eastern Qinhang metallogenic belt(a), Lingshan complex pluton(b) and Huangshan Nb-Ta
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Fig. 2 Macroscopic and microscopic characteristics of the test samples
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Fig. 3 Classification of rock types and series of the test samples
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Table 1 The results of main elements, trace elements and rare earth elements of the test samples

FRTESE/%

FE il 2
Si0;  TiO; Alb,O; Fe;O; FeO MnO MgO CaO Na:O K,O P.Os ki Mk G Rb
HS1YQ 76.39 0.06 12.31 0.13 0.99 0.02 0.04 0.53 4.32 4.11 <C0.003 0.73 99.63 2.13 675
HS2YQ 77.14 0.06 12.11 0.07 1.14 0.03 0.05 0.08 4.06 4.30 <C0.003 0.59 99.64 2.05 783
HS3YQ 76.35 0.07 12.44 0.13 1.17 0.03 0.06 0.08 3.77 4.66 0.01 0.79 99.55 2.13 931
HS4YQ 79.11 0.02 11.20 <C0.05 0.42 0.02 0.04 0.07 1.86 596 0.01 0.90 99.61 1.69 950
HS5YQ 76.25 0.04 12.96 0.15 0.80 0.02 0.03 0.28 5.19 3.22 <C0.003 0.71 99.65 2.13 558
HS6YQ 76.20 0.03 13.17 0.33 0.64 0.02 0.03 0.07 5.22 3.26 <C0.003 0.65 99.62 2.17 514
HS7YQ 79.66  0.02 11.04 <C0.05 0.27 0.01 0.04 0.10 2.59 5.39 0.0l 0.48 99.61 1.74 827
HS-8YQ 76.65 0.01 12.81 <C0.05 0.12 0.01 0.03 0.07 2.99 6.24 0.01 0.68 99.61 2.53 1060
HS9YQ 76.15 0.03 12.88 0.45 0.56 0.02 0.04 0.08 4.50 4.34 <C0.003 0.58 99.63 2.36 669
77!:/"”%2!:(1) 64.90 0.37 16.46 4.19 — 0.15 1.0l 2.05 4.69 5.54 0.21 1.02 100.65 4.78 158
BEA 4100 65.89  0.57 14.11 1.97 3.54 0.16 0.50 1.77 3.76 5.68 0.15 1.37 99.82 3.91 198
JH Bk 9) 76.84 0.11 12.04 0.38 0.97 0.05 0.08 0.38 3.36 4.71 0.04 0.73 99.67 1.93 503
fELEAR (GG 74044 0.11  12.12 4.35 0.04 0.15 0.52 3.05 4.87 0.02 —  99.53 2 365
Rl #kG)  72.82  0.38 12.49 0.52  2.30 0.04 0.46 1.64 3.63 4.61 0.36 0.71 99.97 2.31 244
SRR 76.96 0 0.06 12.29 0.23  0.89 0.03 0.10 0.60 3.53 4.63 0.0l 0.40 99.72 1.96 689
MLl (7)) 73.57  0.04 15.33  0.52 — 0.16 0.11 0.38 4.42 3.72 0.25 0.99 99.49 0.52 1975

ol Sl LR /1076

FE g5
Cs Sr Ba Nb Ta Zr Hf >a U Th La Ce Pr Nd Sm
HS1YQ 4.8 352 8.2 193.0 12.9 221.0 9.9 33.7 36.2 77.7 63.4 128 14.6 48.3 12.2
HS2YQ 7. 4.8 16.3 232.0 14.7 241.0 10.6 34.2 7.5 99.8 174.0 87.8 38.4 122.0 27.4
HS-3YQ 8.4 5.3 17.9 222.0 14.2 230.0 10.4 34.5 5.1 96.9 143.0 80.5 31.1 97.6 21.2
HS4YQ 7.0 3.0 8.3 286.0 240 76.7 3.1 31.3 5.8 7.7 5.7 6.6 1.3 4.3 1.0
S5YQ 4.8 71.0 5.4 384.0 32.5 210.0 10.5 42.6 13.8 62.9 285 30.2 6.1 17.2 3.7
HS6YQ 3.7 3.5 7.6 411.0 35.2 155.0 7.0 42.8 17.5 55.9 9.4 9.0 2.2 7.2 1.6
HS7YQ 5.3 1.3 7.5 507.0 57.6 144.0 6.6 30.2 13.5 7.8 12.6 3.0 2.9 8.5 1.8
HS-8YQ 8.3 12.8 39.8 249.0 30.8 89.9 3.6 340 55 12.7 2.9 6.7 0.7 2.4 0.6
HS9YQ 4.5 4.8 9.6 373.0 29.0 302.0 13.7 41.7 36.7 61.2 23.3 27.0 6.0 18.8 4.6
?7!("‘”“12!&(4) 4.5 276.0 454.5 25.3 1.7 347.8 9.7 18.6 3.0 19.8 56.9 112.1 12.8 47.7 8.5
HEoN A (10) 5.5 61,2 792 35.7 2.4 5385 11.9 23.9 2.6 20.4 101.1 190.7 18.7 74.3  14.6
ﬁzﬁmﬁﬁs(m — 18.6 80.6 553 7.4 163.9 6.3 23.6 24.1 59.1 50.3 113.3 11.8 40.5 7.9
fRutA R 7.2 27.2 116.6 33.8 4.2 117.3 5.5 188 10.7 44.6 33.5 77.2 9.0  32.5 7.4
RIEAEG) — 73.4  214.7 70.3 2.7 393.8 14.0 20.2 14.9 61.8 119.6 251.4 31.4 68.6  12.5
ERTEAR ) — 13.0 11.3 91.6 12.5 172.5 10.8 30.2 21.4 54.4 47.1 104.7 11.9 46.3 11.3
el 170.1 17.4  26.7 53.4 50.4 27.9 2.1 27.1 10.4 7.8 4.0 4.8 9.9 1.0 3.78

i M fs £ e K Fr /1078 FHIES

- IIIQ =
i Eu Gd Th Dy Ho Er Tm Yb Lu Y SREE I]‘—[lefljz}g ;,lg;é SEu oCe
HS1YQ 0.06 10.60 2.80 18.8 4.10 14.5 2.40 16.7 2.40 94.50 338.86 3.69 2.72 0.02  1.03
HS2YQ 0.20 18.90 4.10 20.2 3.40 9.20 1.30 81 1.10 81.70 516.10 6.78 15.41 0.03  0.26
HS3YQ 0.15 15.50 3.40 18.4 3.30 9.30 1.30 86 1.20 80.90 434.55 6.12 11.93 0.03 0.3
HS4YQ 0.09 0.98 0.28 1.9 0.44 1.50 0.26 1.8 0.27 13.20 26.42 2.56 2.27 0.28  0.59
HS5YQ 0.04 3.30 0.8 6.0 1.30 4.70 0.90 6.9 1.00 45.30 110.70 3.43 2.96 0.03  0.56
HS6YQ 0.02 1.40 0.41 3.0 0.70 2.50 0.46 3.3 0.48 15.60 41.67 2.40 2.04 0.04  0.49
HS-7YQ 0.02 1.30 0.34 2.1 0.47 1.60 0.26 1.8 0.28 12.0 36.97 3.54 502 0.05 0.12
HS-8YQ 0.02 0.54 0.15 1.0 0.22 0.78 0.14 1.1 0.15 570 17.43 3.27 1.89 0.12  1.13
HS9YQ 0.04 4.00 1.20 81 1.90 6.50 1.10 7.8 1.20 44.3 111.54 2.51 2.14 0.03  0.56
»;7|v"”4{7|:(4> 1.12  7.43 1.17 6.6 1.26 3.77 0.57 3.8 0.59 33.32 264.22 9.58 10.91 0.43  1.06
ANV AERQ0)  1.88  9.65  1.49 9.0 1.8 4.80 0.73 4.4  0.65 40.45 433.60 12.43 16.77 0.47 1. 10
Jﬁmmzt:(sa) 0.20 7.28 1.37 9.3 1.8 7.07 1.10 84 1.16 75.74 261.71 6.35 4.82 0.08 1.19
Tk fk(5)  0.30 7.36 1.34 8.8 1.81 5.87 — 7.2 1.13 65.37 193.4 5.06 3.61 0.13 1.17
RilAAG)  0.99 9.15 1.82 8.2 1.75 6.19 1.69 5.7 0.74 46.48 519.71 14.86 17.37 0.30  1.05
ARTAMA) 0.12 0 13.45 3.17  20.6 4.68 4.68 3.33 23.4 3.55 196.15 298.17 2.87 1.43 0.03  1.15
g4 101 0.06 0.94 0.2 0.99 0.16 0.48 0.1 0.55 0.08 6.23 24.07 6.63 839  1.39

T HRL R A B KA R A (S5 HS1YQ, HS-2YQ, HS-3YQ) | Hr 4t A 8 K A Ak BB B85 = BEAE B 3 (4 5 HS-7TYQ. HS-8YQ. HS-
IYQ LR A (A5 HS4YQ.HSSYQ. HS-6YQ) o M B4z - [ + BRUEFR AL A0 7= B Ui W B Rl oty . SEu= (Ew)n/0. 5(Sm+
Nd)n»8Ce=(Ce)n/0. 5(La+Pr)xn.



Bark 1M

PMEAR A ORI B IR RIS 5 AR R AL A R B8 7 33

R R = B T KA R A B R e
ALK R = B i A B AR WA T R 40 1
FROE. M + 00 = B & CF 3 E 50 51 2 429.8 X
107°.59.6 X 107°,55.3X 10 %) 5 3 sk & #.,
(La/Yb)y F2{E 5350 24 10.02,2.43,3. 02, H
AR R = B K AR K A R E M L

10 000 )
1000} DA
2 00l § K
= N
qo
=X
%‘ 10+
og
e 0
0.1}
001}

RbBaTh U TaNbLaCe Sr Nd P Hf Zr SmEu Ti Dy Y Yb

FERE fie i (R 1) o FERRKLRR A1 b AL L0 R i
oy i 2 BB CIEL 4 (b)) i B9 08 7 O A fii pdy * g XS
T 5 R ST A = R L Rl A
fl kAT LA L A T AR B s R AR BL 8 R s
Kb B kA T HR A A R A R
oy S A

1 000
100F =
@
E_f[‘{
=
Z 1o
£ |
— Uk —Ril
""""" oy —
| ik — el

La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu

PRUEAC(E I 25 SCIRL19 s IR A A (R R 5 | A STERL 20 )5 B A R B 5| A SCikl21 ] =35 s R8s 51 A Sk 22 ] HE
EBES] A SCRE23 ] R A RS | A RO RINE A HEES | A ERQ Al s HEdES | A ERG
P A TR it DR s P AR G 2R R 1 P ) BB 3 A1 AR v A - e R C 4 il 2 P ()

Fig. 4 Primitive mantle normalized trace elements spidergram (a) and chondrite normalized REE patterns (b) of the test samples
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Geochemical characteristics and metallogenic significance of
Huangshan Nb-Ta deposit in northeast Jiangxi Province

SUN Jiandong' , XU Mincheng' , TAN Guili', LU Jinsong' , WU Bin',
ZHANG Yong',JIANG Xiaogiang®
(1 Nanjing Center, China Geological Survey, Nanjing 210016, Jiangsu, China;
2 Chengdu University of Technology . Chengdu 610059, Sichuan, China)

Abstract: The main and trace elements of biotite monzogranite, granite pegmatite and fine-grained bio-
tite granite in Huangshan Nb-Ta mining area were analyzed and compared with the typical A-type granites
in the metallogenic belt. It shows that they belong to highly differentiated granite, characterized with rich
silicon, high alkali, poor calcium and low magnesium, and A/CNK value>>1, belonging to quasi alumi-
nous-peraluminous rock. The rocks are enriched with high field strength elements Nb, Th, Ta, Zr, U, Hf
and large ion lithophile element Rb, and depleted with large ion lithophile elements Ba, Sr, P and high
field strength element Ti. The distribution form of rare earth elements belongs to “Seagull type”, with
strong Eu negative anomaly. 1 000X Ga/Al values are higher than 2. 60, and the total amount of Zr+Nb-
Ce+Y is much higher than 350 X107°%. The genetic type of the rock is Al subclass of intraplate granite. It
is inferred that the rock mass is underplated due to the upwelling of mantle material under extensional tec-
tonic setting, which promotes the partial melting of the lower crust to form the initial magma, and there is
the contamination of crustal material in the upwelling process. The crystallization differentiation of magma
in the process of emplacement separates niobium tantalum and other metallogenic elements from magmatic
melt. The joint action of highly differentiated evolution melt and volatile rich (mainly F, Cl) fluid is the
main factor for the enrichment of niobium tantalum.

Key words: Huangshan Nb-Ta deposit; A-type granite; geochemistry; Yanshanian; Northeast Jiangxi

Province



