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Fig.1 Regional geological map of south China
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Fig.3 Photographs of hand specimen(a,b,c,d) and thin section of different
lithologies( e,f,g,h) from Yashan complex in Yichun 414 Ta-Nb deposit
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Fig.4 Mineral composition and their structures of different lithologies from the Yichun 414 Ta-Nb deposit
a. R EERE BHERIERMOE A ;b Z R BER A BSE B A o AR H KK ABMBERHLEA d BASH - KIERS
BSE M fje. MEBMTHER G BMBIERMER A HEEZ ALK A BSE B ;g U A BB IE S MEE s h 84
BSE M fr; Qz. A% ; Ms. H &1 Prl. B8R PL BHC A ; Ab. 8K A Kfs. #1475 Lpd. 88 = 8F; Toz. # % ; Cst. 857 ;
Zr. 8547 Tl-(Mn) . 404597 ; Clb-(Mn) . 48557 ; Ap. B5 /KA ; Triplite. SUBE KA T
IR £ H SPLRMLA T WiAsERE Sk £ HFIE. RZBOTHEARH R (B2 %0 %0.01% ,

LRI kI ZAF (R 80 Bl 2658 ) ok T TiF A1 CLAgAE HBRM0. 02%



o6

TR TUAF 414 BERH KM 0 2 i EHUERRE A

519

3.3 =} LA-ICP-MS BRI 9947

X MEITRE ZEANEREHR T K%
BHEIR 5 A E R E S L= e, R ot Bl
HLUBHE A 5 B TS (LA-ICP-MS) 5 41l )
FEMZB#TTRAMETTE S &5, LA-
ICP-MS fig £ 8 6% Z 45 Photon Machines Analyte
NWRI193HE #k 4} 7 34 5% #1 NexION 1000 P4 #% #F
ICP-MS, ZSFEFR MM AERSR, &K
ERHARRE, ELENESIRERLEEARRE
etk A\ ICP-MS w1, R 20 pm F|phi, R HHE
8 Hz, FIPhsRE N 2.5 J/em®, BMRERBA
FERA15 s S AES M40 s WEERES., =8
M3 A A 7 & 4 BN LiBe” Se TiM V.,
PCr.”Mn.” Co.®" Ni.® Cu.*Zn." Ga.” Ge .* Rb,
SSSr\SQY\% Zr\% Nb\% MO\HS Sn\m Cs\m Ba\m Hf\
*Ta "W **Pb ™ U, X EPMA Jll & [0 %% S5
Si0, F&IEAE =B AR, K F AR EE S Ry
£ RBEEBHNEETERE. DEEERRE
5E ARG NIST610 F1 NIST612 g 45 ik 47
FrE R, LA LA-ICP-MS 3 Hras SR AR 1 B #0
YERAE (Jochum et al. | 2011;Li X et al. , 2020;Li et
al., 2021) , RIS ~8 MES:, R —2H NIST
610 1 NIST 612 {42 %brik , EPMA € ) Si ]
YEANSH TR, KA IOLITES 5t 50 #7548
FATE LA T (XS FE ARSI E AL
WRMEIBKRILE TEEREIR) . B/ 64

16
a
| BRKHH

| ﬁ%

HEHAK %

(K,0+Na,0)/%
® 3

D
T

s

N S
T T

o

45 55 65 (9 85
Si0,/%

w
[}

BRI MOCE R GO , T S A R B R R
MR KR BT PR AE N AR EAL
LT, 5% SR R RS, s TR
TCR TSRS EPMA BiE— 2, IR E N 5% , &
TLRBHTIRZE R 10% .

4 AFER

EEENMEBIE
EHREMBTLEMMNGRAE 1. FETEN
HER —mRERE B T KERENRE
B iR A B mE (SO0, 4 65. 28% ~
74.61% ) &4 (ALO, K 13.90% ~22.02% ) . &
B (K,0 & 2.26% ~8.35% ;Na,0 4 0.14% ~
6.94% ) f£55(Ca0 4 0.01% ~2.25% ,F-I{H N
1.22% ) ER(F 7 0.1% ~2.9% ) {45HE; AR
A2 Fe, 0, SREMEK, K Zm R EM A
2 Fe,0, SRV E R TEAZH KK ENH
FETR KA, =MAEERN A/CK HEYER
(1.0 ~2.9,F3{EN 1. 4) , BRA5IRE 51, HoALE
M A/CNK B KTF > 1.1, BEKE, =FEAR
LR T w5 S RN A A K
K (ES), REEENRE Nt KA, 7
BAnH - RENA, BAREEBENE, &
A FF P EREE EBRBELTEHBESE, K
HEHRDRER AT F SERE2% (K 6).

4.1

5 |
b P & R
O BEZB_KEME
4t A XIEZBANHE
N
-
=
2 -
o
4 @“
1t =1
L - s 20 2.5
A/CNK

BSs HE44$EEYKER TAS B (a) 71 A/NK-A/CNK Ef#(b)
Fig.5 TAS(a) and A/NK vs. A/CNK(b) diagrams for rocks from Yichun 414 Ta-Nb deposit

EEMBILESNER, N_ZRIERS, Z
BHZBERAE, BRAEETEZB KRS, &
A1 Li.Cs .Rb Nb . Ta Hf & & Z#F 5, M Zr F1

ML EBZEHEME S WTBEN TR RER
R (R 1) o
MEITTREMW LT REMR T AR RRE LR



520 RHEETK¥%RARVER 2022 4
0.6 ; : -
a . O —ZBlKE e T
05 B o 01 a ‘o%ﬁé}:ﬁ::-f’;{éﬁf“é 2o
A O 2.5 |A HFEZERE o
o 04 o jo B O o
> 5 20 A 5
0,0.3 o= =1000F
° Co | =15 °a = BPY
021 , %g 1.0 . b4l
0.1 05 © %0
0 - 0 100
64 66 68 70 72 74 76 64 66 68 76 64 66 68 70 72 74 76
Si0,/% $i0,/%
100 1000 100
d e f
90 Qo
o Oé L)
i o ® ) 50 <>A<$
e 7] o ® o ) < ’ o = < S() o "
Z 60 ¢ * | 210 e %0 | N A o0
R % : - : .
| e
40 ® @g@@
— o 10
64 66 68 70 72 74 76 64 66 68 70 72 74 76 64 66 68 70 72 T4 76
$i0,/% $i0,/% Si0,/%

6 EH414EBRYKRLEE=MBREMES F.P,0, MFERBTRATL
Fig.6 F,P,0, and certain trace elements variation in three units of the Yashan

complex from the Yichun 414 Ta-Nb deposit

I E % Cs.Rb Nb.Ta Zr Hf Sn, 5 #i Ba.Th,Sr.Ti
MAHE (B 7)o Bk b, RERAME S B 81 Eu
HRE AAREUER T RAEXEEER, — &
BHER AR L EE B R 80R, =m0 R Xt
B, BHH_KERAMEERBAKER
TAC R 2 MRS RS, L AR % Y 43 4 R (B
7)o

4.2 EBETYHOLZERSRE

HAE 414 AR KR L E X E kb AR S
W B E B FH RIS R WK 2 FE 8,
BSE E& B — = BB K AW P R A = B Y A
BRI ERRPTNAR, MR ZK
HRAEHS s BEREH TN RN
—, WA BRBRTIR,

FEXEMER N ZBENE, 8B
KRG BREEESIERE, 5AK
Li,0.F.Cl #1 Si0, & & & # 15, M Al 0;.Na,0,
MgO FeO 1 OH & EZEHFR(K, TiO, MERAEN T
STt w5 AR A id 72, CaO \MnO #1 K, 0 W34k
(R2,K8,H9),

BELE BRT S ES, Htb=Faa g s
KOBEL(N B EKNABEA TG - KIEN
&, BRRERERERE) , ENR s & ALO,,

Na,0.Fe0.TiO, 1 MnO ¥ B R & #i &A%, T F &
BEAWT R (E8),

MHEWLARN B ERET EAsE 2K
EREFMEERE S SER G P OEBBH#T
T LA-ICP-MS & IR /T, s R & 3,

HETEMMER, N o ERE, FEA
s KIEKAE, BABEEEZBARKE . 500
Li .Be .Rb.Cs . Ta. W S B ZHF 5, M Ti.Sc . Mn,
Zn.Ga Nb.Sn & B & #iFEK, K/Rb B H#iFEAE, V.,
Co.Cr.Cu.Sr.Y.Zr Mo .Ba . Hf .Pb.U f)& &K, Ge
W TEAEA.

5 itig

5.1 BRBUFE

T 55 Bl Nb-Ta-Li 5 K, 5055 1Al # = 3
SRR S RAE, T TR B RS AN
B ALY X (Lichtervelde et al. , 2008) ., ‘HE
414 IR B (LA ) NBRHIN - =8N
HARBINE EEZ BN E, HARMEEeEik
EEBBFEIEGIMAFHE(E S) , F TR S BB
i, 7 BaskE a8, M ook Bad] B8 m sy
RN Eu fi 78 X SERR R L AR T &
BRI R R, B B AP



ARES HEF 44 ERT ROTREENEHR

521

dn /3R R

¥

0.1

10°

10"

107 k

il

e

100

La Ce Pr Nd  SmEu Gd Tb Dy Ho Er Tm Yb Lu

i

BB KRS

1

10°

10° L\

10 & )

2
e ®
- ‘i
% 0z 10"
N
ng
3 10°
10°
0.1 ———— " i N " . . i & 104
La Ce Pr Nd SmEu Gd Tb Dy Ho Er Tm Yb Lu
100 10°

FIEZBALRE

10

Ha/RERA

0.1

La Ce Pr Nd  SmEu Gd Tb Dy Ho Er Tm Yb Lu

REEZGHAKE

CsRbBa W ThTaNb K LaCe SrNdHf ZrSmEuSn TiDyTb Y YbLu

B7 £5®%txRESEBIRETEKNBRE
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Elemental Enrichment Mechanism of the Yichun 414 Ta-Nb Deposit

WAN Tai-an'?, CHEN Tian-chu’*, CHEN Jia-jie’, LING Ming-xing', XIA Fei’, XU De-ri’

(1. State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang
330013, China; 2. School of Earth Sciences, East China University of Technology, Nanchang 330013,
China; 3. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry,

Chinese Academy of Sciences, Guangzhou 510640, China; 4. University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The Yichun 414 Ta-Nb deposit is one of the most typical granite type Ta-Nb deposit in south China.
The genesis of this deposit is still controversial. In order to further explore the genesis of the deposit, the protoli-
thionite granite, Li-mica granite and topaz-lepidolite granite intruded from early to late in the Yashan complex of
the Yichun deposit are taken as the research objects. On the basis of petrographic study, the bulk-rock major
trace elements and mica electron probe and LA-ICP-MS chemical analysis are carried out. The results show that
the degree of differentiation of rocks becomes higher with the evolution of magma, the contents of F, Li and P in
whole rocks and mica gradually increase, and corresponding ore-forming elements such as Ta and Nb gradually ac-
cumulate in rocks. Therefore, it is speculated that the enrichment of Ta and Nb in Yichun 414 deposit was mainly
controlled by magmatic fractional crystallization. F, Li and P play an important role in the fractionation process,
and late fluid action has little influence on Ta and Nb enrichment.

Key Words: mineralization mechanism ;in situ trace element analysis;Ta-Nb deposit; Yashan complex; Yichun



