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Abstract

The Renli deposit is a newly discovered superlarge granite pegmatite-type Nb-Ta deposit in Hunan Province.
For the purpose of revealing its rare metal mineralization and enrichment regularity, diagenetic and metallogenic
evolution characteristics as well as prospecting indicators, the authors chose the core samples from drill hole
ZK708 of the No. 5 main orebody and the pegmatite inside and outside the rock mass as the research objects, and
studied petrographic, mineralogical and geochemical characteristics of pegmatites by means of EPMA, EDS and
whole rock geochemistry. Some conclusions have been reached: (1 The lithology of the pegmatites in the Renli
deposit is relatively complex, with different lithologic pegmatites penetrating each other. This phenomenon might
have resulted from evolution of different stages of the same period. It has experienced multi-stage magmatic-hy-
drothermal activities. The mineralization of rare metals was closely related to multi-stage magmatic hydrothermal
activities. Nb, Ta and other rare metal minerals mainly occur in coarse-medium grained and coarse-grained mus-
covite albite pegmatite. With the increase of the particle size of the pegmatite, the mineralization of rare metals
such as Nb and Ta tends gradually to increase; (2 The pegmatites in the Renli deposit are LCT (Li-Cs-Ta) pegma-
tites, which have undergone different stages of magmatic hydrothermal activities. - The multi-stage hydrothermal
activities (especially P and F-rich hydrothermal fluids) provided heat and material sources for the further enrich-
ment of Li, Nb, Ta and other rare elements, and promoted further release and enrichment of rare elements such as
Li, Nb, and Ta. Minerals of different generations occurred in different evolution stages of pegmatite melt-solu-
tion. The apatite and granular and foliated albite can be used as important prospecting indicators in search for rare
metal minerals such as Nb, Ta in this area.

Key words: geochemistry, rare metal, granitic pegmatite, petrographic and mineralogical characteristics, dia-

genetic and metallogenic evolution, Renli deposit, Hunan
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Fig. 1 Simplified tectonic map (a) and geological and mineral resources map (b) of Mufushan area (after Zhou et al.,2019b;
Liuetal.,2019)
1—Quaternary; 2—Stage VI Yanshanian intrusion; 3—Stage Il Yanshanian intrusion; 4—Stage Il Yanshanian intrusion; 5—Stage | Yanshanian
intrusion; 6—Stage Il Yanshanian intrusion; 7—Stage | Yanshanian intrusion; 8—Neoproterozoic intrusion; 9—Neoproterozoic Lengjiaxi Group;
10—Paleogene; 11—Upper Cretaceous; 12—Lower/upper Silurian; 13—Lower Ordovician; 14—Lower/upper Cambrian; 15—Sinian;
16—Stratigraphic/continental mass boundary; 17—Fault; 18—Pegmatite; 19—Place name and geographical elements; 20—Be ore spot;

21—Be+Nb+Ta deposit/ ore spot; 22—Nb+Ta+Be+Li deposit/ ore spot; 23—Nb+Ta+Be+Li+Cs deposit; 24—Study area
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cal map of the Renli mining area (modified after Zhou et al.,2019b)

iaxi Group; 3—Fine-grained granodiorite; 4—Fine-grained two mica monzonitic granite; S—Medium-grained

two mica monzonitic granite; 6—Granulated coarse-grained porphyritic biotite monzogranite; 7—Wuling period mid-fine-grained biotite

plagiogranite; 8—Mica pegmatite dike and its serial number; 9—Pegmatite vein of muscovite sodium feldspar and its serial number;

10—Pegmatite vein of lithium pyomuscovite sodium feldspar and its serial number; 11—Geological boundary; 12—Fault and its

serial number; 13—Heavy mineral abnormal halo and its serial number; 14—Survey line and its serial number;

15—Sampling location and its serial number; 16—Exploration area

15%) 12 BF(2%~40% , YK 44 A5 = BF ) 2, 35
Iy AN K A (YKAT,2%) o 78 i 45, Ok #
o ARTEE , ERCR, RE <03 mm, Hx
BTG, FOB-E , Rtk S A e @, Rk, Wan
KA s AR T ARk, A W WAE A A 5
Fabkh fEaE, AabE 2 5B .

SRAB AR A A (420%) KA

(Z510%) BB (Z30%) LRI A (2 40%) 2H A% .
figh R PORLDIR S S Z5 48, BOR M 3 . SR B otk
KA IO, AR B BRI K AR A
HFARCR A A S BT ARZ G =k
RAFTERN KA BB TRk A 25
3.1.2 fhibA SRR

Bl A (8 3h k) < B A A A



758 o JZN

Hh 5 2021 4F

195 (8%~28%) . 1IE K A7 (YK39 . YKS89,30%~52%)
Z 80K AT (52%~90%, YK39  YK89 A 580K A1) .
H =1 (2%~27%) FIER K £ (5%~18%, YK41 ,YK52
AT A, B B B AR A A = B2 A
R R 2548 I SC G AR HOTRAR 1 5 53k 8
AR =B AT B I RCIR . B
KAVIERAMEZLKANE, FOKakxa,
B -, Btk Bii2=5.0 mm, = BJo@, 2E A
W-IE , 7otk #8552 i Ve & Rt . B A
T, BIE-F B, KRR, AF 2 AL AE
PR SR A A e SR sk A K < 1.0 mm,
HA KA RN . Bt P mfERE KA
o R A AR R

o AR o B A A (B 3be) (15T
A A DLARAE AT ), (EOME AR ) Tl 440 £ 2
A P (20%~60%) . 1 K A (25%~60%) . [ =
(10%~25%) . BHE AT (0~10%) AR A1 (0~15%) |
ol A (0~20%) FlA A (0~20% ) 4 %, 3
Ay A B K A (YK3T, 10%) . 2B = BF (YK93 .
YK95,YK99-100,YK103 ,YK112,5%~17%) 4B =
(YK54, YK59. YK99, 2%~50%) #1 B =
(YK108,8.00%) ; "L AL 254 , BRI . A 0%
ToiE W B kLIRS A To 6 2 A -fE |, i
AR RAE < 1.0 mm, A R IV, 35 30 52 5
MBI At 6, - AR
AR, FR 22 0 SR & AL 5 2 B2 U0 SRl
KA BT AZ G AR A RN, bIk,
B LI, T2 85 A s URHS A As 18U, A
YY) THARH A T AR A TR A BT
MEKAZERHKATE, A ME ik, >2.5
mm, R AEAER LR AT O, R, FZRT
Yk A B A

FRL K OB 1 = BRI A A (B 3e fLg.
J) X R B (B S s Tl ik
LR AT BB AE KL - PRz B RLRE 2 BN A A
s A (20%~40% ) VB AT (20%~65%) L
B (5%~22%) B, #r S AR A ARak A,
O T 0 B ot BRa At a3 %5
TR A7 T-F5 fib A AR (A0 YK 90) o A9 Te (B i, il
ROIR , 2R T ¥, Jmy o0 A A A/ NS R B = B A7
TE 2 0A 5, W0 A S Pk 24 T R A derh . gk
AT, HIE-IE, Bk A aBETo 0, A4 2 F
IRAFIRES , — TRy BB -, 4k, 85532 1 1 1R

H kA 5 —Fp 2 a0/ R R . Bk a1
KAWL, KR, AR K A E A=
BErp W T A AR AR N Bl A LA AL
Ko 3 IR E A ORHS A, s & A R Ak A%
AR A BN A R R, B AR A,
R A F A R A o RO A R B b e 3
HHAE, AR TRARKAIES. AT Ak
ARG RAAEA S R A S =B, B8 AL,
WAL RS e T AR S ATE . Rl 2
FEIK A B ST A

BOVEAT A s B A i BT R
A (2 35%) KA (2528%) HRAE A1 (49 20%~
40%) 1B (2 10%) B A (29 5% ) /b i 4
bk, BVEA o BN A A B8 T IX
VU RS X (E 2) , A M e 4] & 3 B 3R 9 53
W, 2 DK AN 22 8 = B A R S, TR E A
PO AR AR (K 4) . Eh R A
AR N S ENE A, PR T BV A I AME N5, Li
FUER AR, T Li,O 1 IR

AR A S KA RS WA T H
TR A A R DK BAZE A B A B R 1k
PR POk BURLIR S AR R AE T A A e 5
B B AR AT, AR WA A . HFEH
F 2 B (27 40%) A 92 (£ 30%) 4K A7 (Pl A 24
15%, SE 0 19 29 8% ) B JK A7 (24 5%) Fl 4 i A1 (&Y
2% A A0 A RLAR 1~5 pm, (38 T HALG Py,
MEASBERAYE . A5 IE A RLRR . A
AT, HIE-2EATE R EUURCIR AR AR, 2 Fy
NE. A=t ATE-E AT, Bk, s A AR, N E
A A5 A Bk

FRYGALFLA LI, [ e BEGFLIRHR, b A
FrEe R R AR TR, AR SRR B R (I AR
HRE R s K ELET YR b A Btk Aokt
MR T4, DL s 4 =B RV 4, K A B
Fm TR AR DL, TR S 0 LA B A A B
£ 123.7 mo Horb A AE K 112.8 m, f b TP 7
BEAR (2B H)1.00~3.53 mCa K E 1093 m) . %
i Em s R A E R A A6,
A1 B BT YR N A A
Hat: SAWA;Ha SR Y REoNREy 2
HA B bk RSB B E 2N KA R
IR A (&8 A OB R A SRH )
W ABE, R AR 22 . S A EA A T



408 AW JEI D7 R4 A LR B A R R 2 A ) 2 R e e o 759

.Hll[llll.lllll“ll
Tem fom

gentimeter Qo

B T S S0 mmA
SU3500 15.0kV. x50 B ECOMPEs ! %ﬁq AT REL |

K3 AT XA A 2= R



760 N JZS b 5 2021 4

a AR b. AR H T IR A s o PR A SRR A d A3t a8 B (R se. 200 H = BB RO fidn A 52 T
(IEAL) 5. AR m RHPIAAHRRR A B T (IE20) s g MUK Z BRI FR AR AR AR s b BRE A A AR A 1. S B A R I R e e A 5
JHURLE SRR AR A A B T (IEZ0) sk MR AT B AR A B T (IE2) s L S B S B s B R A B s S BU i T IS m, S8R A A s
BEENR A AR AS s, B AR T S R R A A B R s o AR I SRR AR S B AR A s p. SRR A o BRI A R e T U
THG q B B AT R fCA T O TR s S s B AR A T RO TR
Fig. 3 Petrological characteristics of specimens in the Renli mining area
a. Quartz-mica schist; b. Fine-grained muscovite sodium feldspar pegmatite; c. Medium-grained muscovite sodium feldspar pegmatite; d. Quartz-mi-
ca schist(plainlight); e. Fine-grained muscovite sodium feldspar pegmatite (crossed nicols); f. Mesocrystalline muscovite sodium feldspar pegmatite
(crossed nicols); g. Sample of coarse muscovite sodium feldspar pegmatite; h. Sample of alkaline feldspar pegmatite; i. Specimen of pegmatite con-
taining lepidolite muscovite sodium feldspar; j. Coarse muscovite sodium feldspar pegmatite (crossed nicols); k. Alkaline feldspar pegmatite
(CROSSED NICOLS); 1. Backscattering electron image of lepidolite sodium algite bearing mica; m. Specimen of apatite-bearing muscovite sodium
feldspar pegmatite; n. Specimen of sodium feldspar pegmatite containing Nb-Ta muscovite; o. Specimens of beryl muscovite sodium feldspar
pegmatite; p. Backscattering electron image of apatite-bearing muscovite sodium feldspar pegmatite; q. Backscattering electron image of sodium

feldspar pegmatite containing Nb-Ta muscovite; r. Backscattering electron image of beryl muscovite sodium feldspar pegmatite
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W, 5 B0 W) (A A R RE B AT ) ZE AN DR AN ]
R A A oA SR ) (B s BERER LS
) FEAAT AR KA S AR, 2 59884
SEAEA R A WA THE A 1 o B
A AT (K 2,46 .47 5 1K) o MRIEIL 24 20 b 45
T B A S A OB EE B AN ) s R A S
e R 22, SRR (10( Ta,05)>0.007% )
PR AF T M- ok KR A = B G A,
w (Rb,0) K 0.042%~0.077% , w (Nb,O5) A 0.028%~

0.164% ,10(Ta,05) 4 0.019%~0.127%(F 1),
3.3 HIYYFE

PR~ (18 3n) : ZWEAE T-RURL R HORE 1 2= BEA
KA S AT KA o BErh (& 3n), SRAHT
JE R AR B (G . 5 Fe Mn 5 12 e W] 43 Ry 4 4H
By (Fe<Mn) MIPEEHER W (Mn>Fe) , B [X 22K
R AR 9 (Mn > Fe) , Kif2 2 £ 0.1~3.0 mm Z
[i) , FR A HRFH AR R AR 1] 1K 30~40 mm, 4G5 (Nb >
Ta) ST (Ta>Nb) A (K 3q) . M LB
o, OB TR K B AR RS S T
U AR AE AT T AT TR =B 3 B0k Y
R AL AR BT . PR N R B R,
SRR AR 6, AR I . PR S5
WM R 9, AU Nb  Ta & AR AU i 4R
BRI, Z WAHER S . AT TR S AN B
WA 7 4R, K 42 7E 0.001~0.015 mm 22 [6] , 75 5 17
i TR N EE . A UK A b A v i 88 4
WPk A BT ARE T A R (R 2) R R
W, w (Ta,05) F #{E 38.42% , w (Nb,O,) F- 1 1
40.83%,w (MnO) F# {8 10.21% , w (FeO ) ¥ #J {&
7.39% , w (TiO,) ¥ {H 2.40%, Mn/Fe [ {H } 1.36,
Ta,05/Nb,O5 HLAE 4 0.96 (~1.0, %E #4 NAHFEELH) o

LA (] 30) < XN =B B 1) b S 47 Al
Y E5 VI (aa b TP N & Pa B s I E P& b vl
H B fba ) iz o, Ba e RGO 6,
POk | SRR BURLIR  RiAE 2 KT 2.0 mm, SR
HY 4 AT A7 7] 35 110 mmx 150 mm, PN 40, 22 47 9 Jok:
(1 3r) , #orEHIRAH e 2540 T2 A (18 30) , 5
ZERMEA KRR, BRSO SRS AN OIR R
AR, OB A AU A B A B 2k £ A
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Table 1 Main mineral content and rare element analysis results of ZK708 core
& iy e \ . . %(B)/%
5 s 37 /m 7)) % DhASRRAE
Rb,0 Nb,O; Ta,O,
YK36 At Rs 11.70~11.85 4755 48%+T =+ 45%+ 1 =1 5%+ B8 T-41 2% 0.047 0.0021 0.0002
YK37  HRHAEKAERE  12.50~12.57 A9 30%+HN K AT 40%+H = BE 20%+H8 K A7 10%
i1k,
YK38 AL A B AR 12.89~12.96 A 35% N AT 40% -+ 2 B 20% -+ 1T 5% ;‘ﬂﬂa 0.031 0.0034 0.0008
HZN
9 28%+IE KA S2%+HNE A 5%+ Bt 12%+1 Fitik,
YK39 AR AR E 1427~14.36 - i he o
=hE3% HETE
YK40 AR A A KA 14.37~14.47  HILA0% KA 35%+ A ot 2%+ A FA 3%  Fitfek 0077 0.1310 0.1010
YK41 MR A RS 14.52~14.60 B8R AT 90%+47 B 8%+ 2 Bk 2% itk
YK42 Ak A SRR AR 15.44~15.50 A3 9E35% MK AT 50%+ M B 5%+ B 10% FitAfk  0.046 0.0280 0.0190
. 15 30%+HEH K AT 40%-+F 25 B 17%+ 580K A7 8%+
YK43 RS A RS 16.65~16.77 2 ’ Btk
AT 3%
YK44 GAORBTFAAERBRATRS 17.60~17.72 T19E 40%+B 2Bk 45% BT 15% 0.028 0.0022 0.0003
YK45 SAMTAAEBRSHE 20.73~20.86 195 40%+ B =1 42%+4 A1 15%+ =1 2% 0.029 0.0025 0.0008
YK46 HAWMFAAELBAEE A 25982613 A9 38%+HBE AT 48% A M T 41 12%+H =t 5% 0.027 0.0022 0.0002
19 40%+ [ 25 B 40%+ 5B 258 10%+1 1 141 8%+
YK47 AT AARBARRS 26.79~26.85 “ - > 0.058 0.0034 0.0003
KA 2%
- " . . . FitAk,
YK48  HURIA =R A 29.30~29.40 A1 20%H K AT 60%+ 1 B 15% 04 T4 5% S 0.054 0.0021 0.0002
HN
g piy == ” w - L L ik,
YK49 AR S AR AR AR 30.30~30.40 A3 30% IR A1 40% B BE20%H AR T AT 10% ik 0.052  0.0026 0.0009
HL
YKS1 4R At K A/ RE  32.63~32.70 A 38% KA1 30%F =B 17% A T4 15%  Zh+fk  0.0062 0.0028 0.0007
YKS52 ORI A A 35.00~35.06 AP 20% 2R B AT T5%HABTE 5% FitAk  0.047 0.0022 0.0008
i1k,
YKS53 HORLRHC AT 36.37~36.42  FIHISURHRAT 40% 1 BB 12% - M 2 BE8% . 0.056 0.0019 0.0008
HLTE
AL 28%+EN AT 25%+1E KA 25%+H =B 13%+
YK54 HoREEN AT R A 37.77~37.84 \ hi {Z . e Fitfk  0.048 0.0026 0.0013
AT 7%+ =5 2%
YK-55 TR AR R 42.15~4225 | A19E35% NI AT 40%+H o BE20% 41 B F413%  Bhit4k 0.039 0.0029 0.0011
YK56  HRiA BN AE TS 42.70~42.80  £13 48% AN K AT 15%+ A Bk 35% A T4 2% Fht b 0.056 0.0022 0.0070
B F198 45%+ R 2B 30%+1H 258 15%+ K AT 8%+41
YK57 AP R A 46.30~46.35 0.069 0.0020 0.0006
T F£1 2%
119 25%+FHE A 35%+ 1 bl 20%+ SR a0k A i+,
YK58 roRLRHE A A 48.10~48.19 0.046  0.0032 0.0006
. R 10%+46 2B 5%+ 40 1 713 5% L
L 25%+EN KA 25%+ BT A 20%+RHE A
YKS59 4R H = BN A A 49.50~49.68 Zi+4k  0.053  0.0029 0.0004
BRARBHEARRS 10%+ 4 25 1% 20%+4 25 1% 5%+ 4710 741 2% A
AT 25%+8 K AT 35%+BHEAT 7%+ KA1 3%+ Fh 1k,
YK60 R a RN GRS 51.42~51.49 0.049  0.0026 0.0070
e it ZRE20%+ £ T47 10% 47 EHE
R YL 40% -+ 75 B 38% A M T 10% -2k T4
YK61 YRR A 56.46~56.56 ) . 0.047 0.0023 0.0005
5%+A b 4%+ H ok 3%
A9 25% K AT 26%HRHEAT 10%+ 11 15%+
YK62  AURL s AR A 59.47~59.56 ) itk 0.039 0.0028 0.0005
e TR 18% R4 4%+ 80K A 2%
A 20% KA 17%+RHEA 30%+ 580K A #+1k,
YK63 PR RHE A A 61.78~61.86 ) . 0.038 0.0031 0.0006
. A 10% -+ 28 15% 4141 T47 8% HZ B
A YE30%+RHE A 30% A 10%+1 25 Bk 25%+
YK64 Yipkr RHE A A A 62.50~62.58 ! w “ Fi+1k  0.050 0.0022 0.0003
AT 5%
YK65 VeE ety ey 63.60~63.72 F1HE 55%+ B 1 43%+ 11 BT 41 2% 0.035 0.0021 0.0004
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Continued Table 1-1
. . § w(B)/%
RS e £ {7 /m LR Y/) % ThARRFAE

Rb,0 Nb,O; Ta,O,

F Y 30%+HRHEAT 40%+ 11 =B 20% A B4 B4k, 48

YK66 MR RH A A 65.94~66.05 B 0.020 0.0031 0.0009
10% P Eiq
HE 30% MK AT 30%+FE0K AT 20%+ 1 = H
YK67 MK A AERS  71.65~71.75 fik ks %QXKE =t #i+1k  0.040 0.0031 0.0007
12%+45 7 B 8%
B 30%+RHE A 40%+ 558K A 20%+RRHE 1k, 4
YK68 HURLRHS A il 72.95~73.04 ik ] j&ﬁdﬁ BHE %;{ ? 00,0039 0.0023 0.0005
£ 5%+ =T 15% pasa 4
L 25%+RHEAT 30%+ 580K AT 8%+
YK69 4k EHS AR s 75.75~75.83 a® Bl At CLE Fit4k  0.031 0.0025 0.0005

22%+M = FE 15%

18 25%+HN K AT 35%+ 480K AT 12%+HRHK
YK70 KR 2 B K B 78.55~78.63 + 0.053 0.0510 0.0360
FHRL A 2 B A A 8t 1T T 3% Fhit1b

5 20%+ S5 SR AT S2%+ENK AT 10%+28 = FF +1k, 4
YK71 PRI R A A 80.15~80.22 AR RARE SUHARE 100 B R4

8%+t 10% P id
A7 30% AN AT 30%+ 55 80K AT 15%+ Bt
YK72 MR T m AR S 81.15~81.24 ,°J ‘LT cme Ftik 0059 0.1310 0.1000
10%+H = F): 8%+4H =t 5% +A i F41 2%
YK73 oSN 81.95~82.02 A9 T8%+EN KA 20%+ 1 =k 2% itk 0.053 0.1640 0.1270
N F1HE 30%+HHK AT 35% K AT 8%+ AR 4
YK74 KUHoRL A SR AR 84.50~84.57 ° o HYA\S L 0.042 00960 0.0660
12%+H =B 15%
. . . AL 40%+E B 37%+ 1 = hE 10%+8k BT )
YK75 AWFA_aBAYERE 86.25~86.38 * “ EAK KR 0.041 0.0021 0.0003
8%+ 1T 41 5%
e " Y 45%+ R 30% A T 20%+H A =
YK76 AR 92.91~93.00 N9/ 0.030 0.0023 0.0005
b 00
YK77  hRLA s R A A 101.67~101.79 T8 60%+ 11 2 BE 25% MK 77 15%
YK78 VaE Saesdowo 117.45~117.59 15 55%+ 51 43%+ A T4 2% 0.041 0.0021 0.0004
AYE30%HEHE A 30% R84 15% AT Bk, 28
YK79 ARG T 121.39~121.47 \ . o - 0.056 0.0021 0.0004
11 5%+ =t 20% =hkE
N, b | L . L 1k, 4
YK80 HLKLA =B A A 123.35~123.45  ATE40%+H K AT 45%+ 1 =B 10%+HH = hE 5% ik 0.047 0.0027 0.0007
Ay
B 25% AT 30% 58K AT 5% AT A itk 4a
YK81 ki 2 B A A 124.04~124.11 ’ . o - 0.047 0.0027 0.0007
20%+H = £ 20% P Eid
5 25%ARHEAT 35%+ 458K A 15% B A1
YKS2  HPARAHC AR 130.03~130.10 ’ o ’ Fibft 0026 0.0023 0.0008
15%+H =B 10%
. A 32% KA 40%+E B AR 13%+ A =1 B4k, 4
YKS83 ki a KA S 134.93~135.00 ' ) 0.042  0.0650 0.0490
15% paasia
- ” " " L A i1k, 4
YK84 MU A=K A SA 135.50~135.57 A 30%+HHK A 65%+ 1w FE 5% i 0.035 0.1240 0.0860
z‘n
A1HE 25%+ 25 50K AT 48%+H4N K AT 12%+H =Bk
YKSS  HURIMEKithfE 1357613584 ’ 15; e B 1Ak
0
1 20%+HEH K AT 10%+28 251 30%+2- T8 A1
YK86  SHRGIEEEE 139.55-139.68 ’ 4(:0/ “ o 0.057 0.0030 0.0002
0
A 25% AT 35% 58K AT 15% AT Fitik, 48
YK87 HLHoRL A R A 144.63~144.72 ot e el *'54{ 70040 00030 00012
1 5%+H = FE20% P Eiq
FHE20% AT 10%+ 580K A 60% A1+ Bk, 45
YK88 AR A S 149.50~149.58 . . o
£ 3%+ =t 7% paeizia

A 20%+1E KA 30%+HNK A 18%+A =t #itik, A

YK89 Mk PE KA 150.44~150.54
AT R 7%+ 7 5% L,
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Continued Table 1-2
. . . R , w(B)/%
R HHEES 57 B /m R/} % T ASRRAE
Rb,0 Nb,O; Ta,0;
19 20%+EH K AT 47%+ 580K A 8%+ H 2 BE 15%+ +1k,
VKOO LK S A A R 15210215210 Wi A IL% = & A1 0.038 0.1070 0.0920
Hatk 5%+ A1 3% HahHk
N L " . L o B itk
YKOU AL = B A e 154.56~154.63 4170 30%+HHC A1 35%+ 480K A7 10%+ 1 25 B 25% P 0.049 0.0026 0.0006
HZLTE
B 25%+RHE AT 30%+HIMARHE A 10%+43 4 itk
YK92 KL m AR AR E 157.70~157.77 s Fin ,ﬁiﬂk Gl %4 e 0.044 0.0025 0.0005
20%+F1 =B 15% Btk
B 28% MK AT 32%+ S BUKAT 5% +HIURHK
YK93 Tk RHC AR R 160.25~160.32 ik %kﬁ g}qkf Sl FitAik  0.041 0.0021 0.0007
8%+H =tk 15%+ B = HF 12%
B 27%HRHE AT 28%HN K AT 15%+ [ =1
YK AVBAHKAfRE  lo1or-16208 L2 BUKERGEIREISOTRE o o051 00018 00008
25%+ BB 5%
A 30% KA 35%+ 5 BUK AT 5%+ RHE A
YK95 HoRE AR A 163.30~163.39 > hi ) jck» P FitAk  0.027 0.0020 0.0006
3%+ =B 17%+ A =B 10%
YK96 MR A RS 167.57~167.66 A1 20%+ 5 BUKAT T0%+F =B 4%+ K £ 6% Bk
+1k,
YKO7 MUK Z B A R 172.10~172.18 A9 30%+H 1K A7 45%+19 25 B 20% + B 2 B 5% iﬁ*gj{t
H
AL 20% K AT 2%+ AT 15%+ 20 2B 3%+
YK98 PR A A b 174.55~174.63 11k
HUTREE A 28 15%+ 7R T 5% W
A 25% KA 30%+HARHE AT 15%+H =1 Fitik,
YK99 AR N A 180.35~180.42
. fhins 17%+ S8 2 B 89+ ) 258 5% G5
A1HE 25%+8 K AT 35%+2 80K AT 5%+ RUEHE AT
YK100 Ak A m BRI AR RS 187.36~187.44 J, Y/ . ! Fhitk
10%+ [ 75 B 13%+ 2B =Bk 12%
L1 30% -+ AT 35%+ 58U 8%+ A A
YKIO1 P S B T 191 96-19204 o0t RO IS RARAS BB
2%+ =hE 15%
AHE25% AT 28%+ S5 EUKAT 20%HHARH A
YK102 Mk (2 B A 196.22~196.30 it
FLHRE = BN A A 0%+ 12 B 129+ 43 K -3 5% itk
AT 25% AT 30% 58K AT 8% HARHC A B H Ak,
YK103 B B AR 201.59~201.67
R 15%+ 112 B 17%+ B 7 8 5% L
T8 30% N AT 35%+ 580K AT 3% +HRHE AT
YK104  4KL A s R AT A S 203.55~203.64 * !Em,(# RAr i Fitfk  0.039 0.0031 0.0011
15%+1 b 13%+H11 18 T414%
A 25%HN K AT 35% AR LUK AT T%H R Bk,
YKI105  4iKL A =R A A 209.13~209.21 0.050 0.0031 0.0012
MR Z SR ASRS 3%+ 25 B 10%+71 8 T 20% 4 Z L
AL 25%+NK A 20%+1E K A1 30% -+ 18T 8%+
YK 106 R A A 209.80~209.88 & B f 1k
HaEE17%
i 25%+EN KT 20%+45 80K AT 28%+THEHK
YK107 HUBL A KA Al 210.85~210.95 ak il . f@v& L Fitfk 0060 0.1150 0.0930
15%+H = HF 12%
L1HE30%+HEM AT 30%+ 0 T4 3%+ AH A
YK108 4k BB A s 214.75~214.84 > i - *m%; s FitA4b  0.041 0.0032 0.001
13%+ =Bk 16%+2 251 8%
Y 25% A 30%+ 480K A 10%+1 =8
YK109  Hki B A S 215.57~215.65 Wi e s Fit4k  0.031 0.0027 0.0007
15%+ A 141 20%
£192 30% -+ AT 40%+ 1 =1 17%+ BB 8%+41 +1k,
YK110 PR HZ MR AFME  219.60~219.72 * ik et 2t %’i fe 0.035 0.0026 0.0005
W1 5% Htil
YKI11 MR AR AR 223.84~223.93 A 35% K AT 40%+ 1 =8 20%+ 580K A1 5%  Fitfk  0.043 0.0020 0.0005
B 27%+HEN K AT 40%+TAHE AT 10%+1H =8
YKI112  HoRiEHa B A S 226.74~226.82 ik ks ffﬂkﬁ et Fit4k  0.032 0.0021 0.0009
15%+ R85 =1k 8%
YK113 AR RA 230.66~230.81 1YL 25%+ K A7 30%+B =51 45% 0.017 0.0024 0.0004
YKI114 VeE Sty s 237.24~23731 A19E33%+B B 37%+HIN K AT 25% 418141 5%
YK115 VeE Sty s 240.02~240.12 79 43%+B =B 35%+H =1 12% -+ 1 41 10%

TE A 07 1A th o SR e B IR 5 R RL, A A TR R AT AR A% Tl — = O WP R A
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Table 2 Electron microprobe analyses of columbite-tantalite in the Renli deposit
w(B)/%
b Wy
ALO, 8i0, FeO MnO TiO, BaO V,0, SO, PbO WO, Rb,0 Nb,O; Ta,0, SnO,
1 72699-2 0.03 0.25 7.61 9.57 3.64 0 0 0.03 0.18 0.10 0.03 34.04 44.20 0.02
2 Z72699-1-1 0.01 0.25 7.34 9.60 2.83 0 0.07 0.06 0.11 0.05 0.01 3240 46.32 0
3 Z2699-1-2 0.03 0.24 7.09 9.45 2.68 0 0.01 0.04 0.20 0.12 0.01 32.85 46.84 0.07
4 Z72699-1-3 0.01 0.17 7.43 10.78 1.94 0.04 0 0.02 0.12 0.18 0.02 4523  33.73 0.01
5 Z2699-1-4 0.01 0.19 7.43 10.60 1.72 0.02 0 0.09 0.18 0.03 0.09 46.59  32.60 0.01
6 Z2699-1-5 0.02 0.20 7.36 10.83 1.90 0 0.17 0.01 0.15 0.06 0.05 45.13 3458 0.01
7 Z2699-1-6 0.03 0.17 7.56 11.05 1.58 0.02 0.03 0.02 0.10 0.19 0 46.16  34.07 0.04
8 Z72699-1-7 0.01 0.17 7.14 10.46 1.75 0.20 0 0 0.16 0.29 0.03 46.00 33.62 0.01
9 Z2699-1-8 0 0.20 7.12 10.58 1.86 0.08 0.12 0.03 0.17 0.06 0.08 45.05 3534 0
10 Z2699-1-9 0 0.19 7.07 10.65 1.73 0.26 0 0.05 0.25 0.24 0.03 4546 34.26 0.01
11 Z2699-1-10 0 0.21 7.08 10.41 1.84 0.20 0 0.04 0.09 0.11 0 4533  35.09 0.02
12 Z2699-1-11 0 0.16 7.61 11.05 1.35 0 0.05 0.13 0.26 0.11 0.08 47.54  32.10 0.02
13 Z2699-1-12 0 0.20 7.05 10.60 2.61 0 0 0.06 0.05 0 0.11 40.55 3847 0.02
14 Z2699-01 0.03 0.23 7.65 9.52 3.51 0.16 0.02 0.03 0.17 0.07 0.09 3345 4433 0
15 72699-02 0.03 0.25 7.66 9.41 3.28 0.18 0.07 0.06 0.20 0.26 0.06 3630 42.22 0
16 22699-03 0.03 0.21 7.80 9.90 2.86 0.10 0 0.06 0.08 0.07 0.05 37.31 4139  0.06
17 72699-04 0.01 0.15 7.57 9.91 2.94 0 0 0.06 0.04 0.31 0.10 4041 39.06 0.02
18 72699-05 0.02 0.24 7.45 9.43 3.11 0.02 0 0.02 0.07 0.17 0.17 3521 43.38 0.03
FEE 0.01 0.20 7.39 10.21 2.40 0.07 0.03 0.04 0.14 0.13 0.06 40.83 3842 0.02

T AR B TP [ M SR B ™ BEIR BT i 5 Bl K

FRREG A Bk b R AT R T (R 3D,
[FIEF, X SR AT 1 A2 53 A (A3 T BeO) o 4%
FE A, w (Si0,) - 34 66.8%, w (AL,0;) S 4 A
18.4% ,w (FeO ) F¥J1H 0.73% , w (BeO ) A 13.6%,
w (BeO) WAL HTES ) o FeEFAH ,w(Si0,) T
I 50.2% , w(ALO;) F-HI{H 0.33%, w(FeO) -1 {H
0.04% , w0 (SrO ) ¥4 {H 0.13% , w (BeO ) Ky 42.3%,
w (BeO) WAL Hrai R ) .

PR PO O B RN B O, 2 B R
FIREAR AR, 5 1 HES i AR A -5 ok (AR 1) i 3
B, 5 70°0~90° 5 o WA I @B, DT (100)
SC 4 i BE, B U T 2 41 58 42 i BB 90° 58 AR, 6
PRIEG . D i A BORE & AR T 20 = A2 = B
Pe+REAL , BRI AT S K B AP YRR O S
PR ARYCREBT 43 bR A TP B0 LR £ Pk i 5, 22 R T
TREF T (2 4) B A7 6 N 5 1 0 (Si0,) F- 1

RI3 CEVASWTWERFRIEMAE

Table 3 Electron microprobe analyses of beryllium-bearing minerals in the Renli deposit

J¥ o w(B)/%

5 7 F  Na,0 MgO ALO, SiO, SrO K,0 CaO P,0, FeO MnO TiO, Cr,0; Cs,0 SO, BaO NiO V,0, [l
1 YKI8-31-1 0 001 0 005 5004 013 001 0O 0 002 0 0 003 0 0 00l 0 0 5030
2 YKI8312 0 0 0 0 5000 012 0 002 0 008 O 0 O 0O 00l 0 0 0 5023
3 YKI8-31-3 003 006 0 1802 6648 040 0 001 002 006 0 0 0 004 00 00l 0 0 8513
4 YKIS-31-44 0 0 001 005 5042 014 0 001 001 002 0 0 0 00l 001 005 0 003 50.75
5 YKI8-31-5 0 019 003 1837 6706 017 0 001 0 073 007 001 0 003 003 004 0 0 8675
6 YKI8-31-6 0 022 002 1843 6680 022 002 002 002 071 0 0 003 006 0 003 0 001 8658
7 YKI8-31-7 0.19 023 005 1842 66.61 0.17 001 001 0 083 004 0 0 004 0 0 00l 0 866l
8 YKI8-31-8 0.03 026 005 1835 66.58 0.19 001 001 0 079 0 004 006 006 001 0 001 003 8646
9 YKI8-31-9 0.04 021 001 1846 6674 023 0 00l 0 05 0 0 003 0 0 0 00 002 8633
T 1~4 5 AR AT, 5-9 5 M AkAT A1 s AR B T v [ M TR A= B 7 8 IS 5 0T 58 Bt
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Table 4 Electron microprobe analyses of spodumene in the Renli deposit

¥ s w(B)/%

5 Na,0 MgO ALO, K,0 P,0, SO, TiO, SiO, CaO TFeO Cs,0 Ta,0; Nb,O, MnO Li,O Al
1 Lpd-1 0.083 0 26.135 0 0.018 0.010 0.031 64.277 0.025 0.981 0.086 7.839 99.485
2 Lpd-2 0.071 0.006 26.188 0.001 0 0.033 0.051 64.721 0 0.775 0.080 7.922 99.848
3 Lpd-3 0.070 0 26.341 0.004 0 0.012 0 64.304 0.010 0.571 0.081 7.892 99.285
4 ZFC-1011-3 0.237 0.019 27.567 0.048 0.048 — 0 64.313 0.113 0.793 0 0 0.048 0.116 —  93.302
5 ZFC-1011-4 0.124 0 28.069 0.004 0.003 — 0.023 64.522 0.017 0.910 0 0 0 0.196 —  93.868
6 ZFC-1011-5 0.059 0 27.408 0.010 0.027 — 0.021 63.608 0.028 0.837 0 0 0 0.139 — 92.137
7 ZFC-1011-7 0.149 0.024 28.073 0.011 0 — 0.030 64.360 0.052 0.682 0 0 0 0.031 — 93412
8 ZFC-1011-8 0.201 0.033 27.278 0.009 0 — 0.007 64.376 0.152 0.802 0.070 0 0 0.143 — 93.071

T =" AR Li,O A AL~ T i i AR AT s A Bl T v [ M SR~ B ™ BRI 5 B e i

15 64.31%, w (ALO;) F-¥J{f 27.13% , w (FeO ) V- 1
{8 0.794% , w (Na,0 ) “F-#J{H 0.124% , w (MnO ) *F- 3
18.0.109% ,w(CaO)FE2I(E 0.050%, 3N 5 Y w(Li, O )
SH4(H 7.844%

BT 311 B4 o B R E N B
ot BHEZHA S M SRR S,
Horp BB BB b L2 R s B4R 2
BB RERA T A o BN A a2
o mEMmIEe, AARHOLE, AR A
R TAE KA AR b, SOk N &
WAL AT . BB Rl b kL
fidha A A, m Ik 12%. WAL
IO PN P AT S S P S I AT 2 g
6 N FE A HEAT HL T ERER 0T (R A5, 2019) , 45 1L 1
R, w (Si0,) F ¥ A 50.0%, w (ALO;) F 4 {H
25.2%,w ( TFeO ) *F ¥ {H 5.01%, w (MnO ) F ¥ {H
0.74% , w (MgO ) *F- #J {H 0.50% , w ( CaO) ¥ ¥ &
0.04% , w (Na,0 ) “F- 3 {H 0.13% , w (K,0) “F- #J &
7.44% , w (Rb,0 ) F ¥} 0.29% , w ( Cs,0 ) - ¥ A
3.25% , w (F)F-HIMH 5.43%,w(Li,0) VI {H 3.54%.
X B 52 (1984) X AL R AN R BRI AL 1) 75 8 = B2 )
2 B X LR R B, BB = B P 1w (Li,0) AT 3K
1.69%.

WA (B 3m . p) B JK A RSk 0, FR 4L (A 5]
2URE €, AR AR ACR A RN RR AR S 1
ZLRR A RINAR Wl K A 70 A1 d s B DL (n 36
WK, KA AL S e O R ASME . B
T RO Rk, 5O aEEnmER
A ASRE AR . AERE KA R W
AR RCIRBBAE, B A B AR S AR CRER A
BAR B IRAFEAE o ARUKE BT A AR AR R R Ak

IR, P IRE T (BR S) B KA T Y w(CaO)
Y 54.5%, w (P,05) V- $4{H 40.6%, w (F) V- {H
5.81%, O=F 141 -2.44% ,w (MnO) 14 {H 1.25%,
w(FeO) F-341E 0.06% .

AR F AT XN AR A R R R AR A, S A
ARZ T RZAG T Ak p MRS S, A IX
WA E I 2 —. S5 A R B0 By
e NSRS Ay P 1 N 114 £
IR R BIE . SR8 HA AL Mn S5, 58 &
e, WAbfG 2 Aol e, Ml WAERKS, |
YR AR o TR AR R A ARSI, 2o 2
o+ iR, R R B RN, 2
0.20~2.00 mm, L RS ff A TP R R SR I AR AR
M, — M > 2 mm, F KA 35 40 mm, B 5 KL
o, W R IE - Ak, DA = N HR X R IE 355
A% KA. abEERAMATES AT AR
TV A 508 48 A 300 B R A DL J AR R AR . AR IR
P A bR AS T B BB R A P R R R A A
Br(£6)Bn, A+ A1 w(Sio) F1¥1{E 37.2%,
w (ALO;) - 11 20.0% , w (MnO ) *F ) i 22.8%,
w (FeO ) F 4 1 18.8% , w ( CaO ) *F ] {H 1.08% ,
w (MgO ) F 2 {H 0.52% , w ( SrO ) 3F ¥ { 0.09% ,
w (TiO,) F-341H 0.07%

HL A (] 30) « i AR HOIR S, — i o B
o, B S I 2 2T 68 (5 ) S 8 (S R B D &
WO W O, ARG E IR M, HE
A UL AR AR AR T AR T S A . BB R A
(NaFe;A14[SiOy5] [BO;]; (OH,F),) {E b4 & Fl 45 Fi
PEAR A G oA RAR A Wz — .
TERUAL A A5 it SO Al A I I AR AT IR L <
A1 K, bk 98 30~80 mm. £ HL S A7 (Na(Li. Al);Al,
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Table 5 Electron microprobe analyses of apatite in the Renli deposit
}? ﬁ% w(B)/%
= F  O=F Na,0 MgO ALO, SiO, FeO MnO TiO, BaO Cr,0, K,0 CaO P,0, SO, Rb,0 NiO Ml
YK18-8-
1 LA 547 -2.30 0.11 0.01 0 0 0.12 0.72 0.09 0 0 0 54.00 40.13 0.01 0 0.03  98.39
-Ap
YK18-7-
2 LA 5.61 -2.35 0.17 0.01 0 0.06 0.22 0.90 0 0 0.01 0 55.00 39.69 0 0 0.01 99.32
-Ap
YK18-7-
3 A 525 -2.21 0.11 001 0.02 003 021 1.11 009 0 0.01 0 53.72  40.94 0 0 0 99.28
-Ap
YK18-10-
4 AA 5.07 -2.13 0 0 0.04 0.13 0.06 0.07 0 025 0.05 023 5541 40.90 0 0.06 0.02 100.15
-Ap
YK18-10-
5 sA 6.19 -2.60 0 0 0.05 049 0.05 0.01 0 0 0.04 039 5513 4038 0.16 O 0 100.29
-Ap
YK2018-
6 15 5.54 -2.33 0 0 0.01 0.02 0.07 127 0 0 0.03 0.07 5440 4082 0 004 0 99.95
YK2018-
16 6.07 -2.55 0 0 0.03 0.14 0.05 122 0.07 0.07 0 0.21 5456 40.42 0.01 0 0.02 100.31
TE  ARREGNE T [ SR 2 Be i 7 PRI 5 ATl it 52 1o
xo CETAREBRTREFRIMSE
Table 6 Electron microprobe analyses of garnet in the Renli deposit
F w(B)%
ey
152 Na,0 MgO ALO, SiO, FeO MnO TiO, BaO Cr,0, K,0 CaO P,0, SO, Cl Cs,0 NiO V,0, Mfil
1 YKI18-8-7-grt 0.04 0.30 20.07 37.09 23.54 1791 0.11 0.04 0 0.01 0.78 0.09 0 0 0.01 0 0 99.99
2 YKI8-8-8-grt 0 030 20.05 37.09 24.14 17.79 0.14. 0 0 0 068 O 0 001 0 0 100.23
3 YK18-9-1 0.01 033 20.09 37.03 2473 17.19 0.09 0 0 0 0.61 005 0 0 0 0 100.14
4  YKI18-30-8 0 0.68 2041 37.66 18.62 2195 0 0.01 0 0 127 0 0 0 0 0 100.64
5 YKI18-30-9 0 057 20.02 37.02 19.56 2286 0.13 0 0 0 1.10 0.06 0.02 0 0 0.0l 0.01 101.48
6 YKI18-30-10 0.01 0.50 20.00 37.22 18.56 23.13 0.16 0 001 002 1.04 0 001 0 0 0 0 100.76
7 YKI8-30-11 0.01 0.44 19.77 37.21 (18.66 23.11 0.05 0.07 0 096 0 0 0 0 0 0 100.36
8 YKI18-30-12 0 040 20.03 37.07 1852 23.08 0.02 0.04 0.01 0 1.02 0.01 0.01 O 0 0 0 100.29
T ARRE T [ H BB E B BT IRAT S BTl it e 1 o

[SicO 5] [BO;]5(OH,F),) & UL T HUAL 55 K A A1 i 75 5l
5 & B BV B B 2 B A A, L Rk
Yok i

4 T i

41 FREHEEETULNE

=B B AR (3l ) 78 R 7 (A0 42 fink
W) e B A NR AR E > s RE—
Ha B A a8 A b o B A s
HALRRE L A &8 fb i S fk—Be—>Bet+Nb+
Ta—Be+Nb+Ta+Li—Be+Nb+Ta+Li+Cs % & ( X1 #1
252019 47 JBFEE ,2020) , il 5 7 0% 45 oy SRR

“FHHE

BN, A & ET R RN,
Ao A AR AT e R EORAS RA TP oRA
FH PR A SRR A FIEOIRAR s o B2k
B Je 7 B0 i 0 XA A A SRR 43 R 5 B
o n B A s B A A R A
Zi%kaﬁmﬁoﬂgﬁﬂﬁﬁﬁﬁﬁmﬁ@
P L PR A R s B
bR E - A s R A %H’féﬁﬁ%ﬁ Hz
BRI A f A AL, 0 e AL A th 8 ik —Be—
Be+Nb+Ta—Be+Nb+Ta+Li—Be+Lififk, #otkf
YA T H = B A s 1 AR (A YK 90) , H
W ALLH A N Nb+Ta+Li+Cs (WS S fk) . (CHT X5
LR AL R IR DAL, VAT 1 2 BN A S

/l\ =)
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(B2, 10147 .206 5 bk ) 748 o] Al o] |3 HAA R
U)oy (B 4, A 8RB, 2020) 5 18 9] 1, 25 Bk
MR E =B A AR A, D Nb+Ta+Be 5716 3,
T B A s BN AR R (B14) , DL LitBe
W kh 3 Nb+Tat+Be W fbik Z ; M) |, E#0 Bet
Nb+Ta +Li 2 &, Li di o — A%, 38 4 Be+Li 41
4 (E4), 23 4 HE LiBe, 71 Nb . Ta, His {L TN
Nb+Ta+Be+Li—Be+Li, 1~ H#" X (4MEfA H A
X) AdufEr , B M ik bR —55 , 8 1 i 55
— R R SR

T AR (RN A B HEA S K
BEERBE) A TIBR K = B R A s
a H A A AR5 (T 5 5 ik ) 5 P8 sR e S Ak
K, B AN Li-Fe = 28079, Li-Fe o= B8
WY AT 5 — Mo et 2 BE— BB 2 R =
B B0 o BRSO (B &
85,1973) A o i S B R 2 BE SR W] L AR o S
FRRE R (RS ,2017) 6

33°

) ZK211ZK213
/m A
250

200

150

100

50

W ST A 4 A e o AR 2 B Befh
mb o W VR o S (RHIAE 2018520195 7
J5HAE 20192520190 2 AE,2020) , =B 7 il
X B A (a2 .55 A Lok 4 4B B (R it
B ,2020), fhdha AR 2 ANFEIB B R IR A
PEFIAS [R)RERE A0 A it AR L 2476 (1 Sa b od) o HH
PSR BT S5 W B (A i
A ) — 0O FEE = B B (BEWMA ) A i R %D,
HeA A RL-HhoRs MR = BRI A S A (Bt
BAF,2020) . B KPR SRR A 4 JE Ik 22 S -
Tk KR 2 B AR S C R D) A T
VR T3 b O B B 1 B 3 R o0 A 5
st NANEI PN JE U] R4 Sk 400RL 1 2= B A £
A GUGs ) SR BRI A A (A
M) VR = BRI A R i iy Crhlafy ) Vs Bk
ATVERZE B AT T (NAZATT ) o N ZKT708 ‘54 FLAR
M LAl LI W, B LA e a e el PR 2 s A
SSE KRR A (F S TUE R, ffa Atk

€ 7
2 Li61.04
19
4 []10
B [ u
|E]6 25m

B4 LREIRD PR 206 5 5 ik 21.24 .26 5 151 (H A4 BURHS ,2020)
I—RFERE R A  2— H A BRI WUZ BT  3—HED AL 18 S 5 3 4— 1 = B At s S— BV 1 = B i s 6— T4 5
T L BT 5 8—BALALIR ; 9— Ml Ak 10— A M T 2k s 11— Ak 41L& AR
Fig. 4 No. 21,No. 24 and No. 26 geological sections of No. 206 pegmatite veins in the Chuanziyuan deposit(after Shi et al.,2020)

1—Mica quartz schist of Lenjiaxi Group; 2—Fault fracture zone with breccia; 3—Inferred structure and its serial number; 4—Muscovite pegmatite;

5—Spodumene muscovite pegmatite; 6—Adit entry; 7—Drill hole and its serial number; 8—Depth of the hole; 9—Lithologic boundary;

10—Lithologic gradient boundary; 11—Mineralization assemblage and boundary
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Fig. 5 Specimens of pegmatite in the Renli mining area
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7 (w (Nb,05) <0.0032%, 1w (Ta,05)<0.007%) , X LA
TR . H-Hks DR = B K s A
W, 2P A IR (w (Ta,05) 20.007% ) 1 %
WAL (R 1) o s W EB o B e
% A HOIR A7 5 R 00 A A%, B s B B
WOLLRAE G AR S s R A R A
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Fig. 6 Variation trend chart of pegmatite lithology, granularity, elevation and Nb-Ta grade of in the Renli mining area

a. Variation trend chart of pegmatite lithology; granularity and Nb-Ta grade of ZK708 borehole in the Renli mining area;

b. Variation trend chart of elevation of main orebody and Nb, Ta grade in Renli mining area(after Zhou et al., 2019b)



770 o JZN

Hh 5 2021 4F

42 BES5SHE EK

A AR TP AR kA T 2 SR B i TR
Bl PRI B IR S AR VR (B 5t
CAE, 1999520005 427 REF,1999) o K I AE i<
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[F) PR B A B S T R M O R 422 My B 3 4 A
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% A 4 )8 A & A (Li, 2007; Wang et al., 2014a;
2014b;Li et al.,2019) i bt #2 . 405 T 2 BUE
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al., 1997; Tomaschek et al., 2003 ; Rayner et al.,2005;
Lietal.,2019),
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25 (X B 9545, 2005) o
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BRI AT o P EIHBER L2447y 32 22 Ak 1A
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