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Fig. 1 Traffic map of the exploration area on west of Renli mining area in northeastern Hunan
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Fig. 2 Schematic map of survey line layout in exploration

area on west of Renli mining area in northeastern Hunan
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Table 1 Measurement results of reference gﬁ
- 9
materials Nb, Ta -‘g
GBW07406( GSS-6) GBW07407( GSS-7)
TCE | bR IR FrRiEdi IFEREH
(re/g) (re/g) (re/g) (re/g)
Nb 26.8 29 64 66
Ta 5.3 28 3.9 50
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Fig. 3 Section comparison diagram of Nb Ta in survey line
No. 14 in exploration area on west of Renli mining area in

northeastern Hunan
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Table 2 The main element content statistics table of the 3 survey lines in exploration area

on west of Renli mining area in northeastern Hunan

HIIESS JLHE Nb(pg/g) | Ta(pg/g) | Rb(pg/g) | Fe(%) | Mn(pg/g) | Culpg/g) | Nilpg/g) | Zn(pg/g) | Pb(pg/g)
/ME 24 10 70 2.49 295 62 24 61 31
ISON( 53 42 229 5.26 1499 80 36 110 74
14 52 ¥IfE 34.3 14.8 125.4 3.26 602. 6 71.7 30. 1 82.4 47.2
T Al 22 5.7 5.7 35.7 0.46 245.2 4.7 2.6 10.1 8.4
FH TR 40.0 20.5 161.0 3.72 847.8 76.5 32.7 92.5 55.6
/M 25 10 74 2.42 287 64 25 67 41
FCNEN 70 50 350 4.66 1389 96 44 151 72
19 52k alfz) 33.9 14.5 129.3 3.51 611.6 75.0 32.3 86.3 52.2
i 22 7.0 7.3 38.6 0.39 288.5 5.8 3.5 13.4 6.2
SE IR 40.9 21.9 167.8 3.90 900. 1 80.8 35.8 99.7 58.3
/M 26 10 80 2.29 287 11 25 50 31
Al 41 18 161 4.5 1091 35 37 88 76
17 52 ¥iE 34.1 12.5 113.5 3.4 571.2 17.8 30.9 64.3 46.3
B i 2= 3.2 1.9 15.5 0.4 225.9 4.9 2.8 9.0 9.9
SH TR 37.3 14. 4 129.1 3.7 797.1 22.7 33.7 73.4 56. 1
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Fig. 4 Comprehensive section diagram of survey line No. 14

Fh 0y AR A B 2 0 5% R, HLAE 920 m R
W [RIREA /NI B SR

X 2 A A i IO ) B vT LR 4y
DRI DX, LR S i A LU AR T s/ s X 5
A H BR A i A 2, (LS I Jr 2 P BRUAR 1) 5 245
ARG RS R R, R A DRI X 5
Wt R ARAE R —FhIo iy P A R 7R PE
it &R A oA R, T X 2901
D) IR A T B 2~ 4 g, HBE R RAE AL
FbE  TERD R B 01 0T B BE B B I Y 2
WD TOREE T ARG 8 T A Y TAERK
R IFHEABGFNSHER,
4 WEX PRI

WP 2 b =ML FE TR T RS, 2
Hil T 14 45 19 SR B 25 A0 1 B 17 548 1 T
FHImE a4 805 FE 6 s,
4.1 14 S

14 5Lk T ETFE T — 2 1) M5 S 8 Ak 4%
TAE, S5 KO R4 i B0, FTAVE S AR X5
LA RS IE R . M 14 S5-I 2255 %) 1 5]
(E 4)dal & H Nb Ta 7F 620~ 660 m Ab¥14 B .
SR AE IS I Ta  Nb (5 B K 53 08 B2 43 1
Lo 11, REIEE T yp,, &0 s K 82
AbFEA A, Nb 7E 740 ~ 820 m U il A 3% 45 1 5
WS EEE K 1.2 Ta 75 780 ~ 820 m MY [
WAFTESE R SRR IR 2.1, 76 BL 5747 3 6l
TRBA 5-2 SEAREAR 20 AR 50 m, It
A 1) S R F A AR LT ) B A Rl L Sk P X
=P B BT B, B JC R Nb Ta M9 55 1l 78 &
A Sk BRI LR B g S A AR S kA E
PRI 014

1EHAB I e E H Rb 7E 660 ~ 840 m A
AL HiERR SRR 1.4, I A
1 ypy, U s DK IR ER AL R 52 BOIR, HE
Yo, Fhim A WK B ALK, Mn (Ni \Cu Zn ¥ 75
FWe s 7E 5-2 WA 75, Ni .Cu A 5% L, Zn . Pb
I Mn B9 H S, H Zn S %J0E S Nb . Ta #Y
SRS R A ARG 14 5 IR 43 X PR
JEMEZE RS TR S0 6 b s K75 A 1, Nb
Ta Rb 575X B0 Bkt 207 B BT 148 /R 3L
A, HIKJE Mn Zn \Ni Cu 7H .
4.2 17 SlZk

G 17 SIMLTTR R E (E 6) , fE £



960 B T T Y 2 2022 4F

90 K 519 SN LR G wm A
= @ r\/\/\/\/\/\/\/\/\/\/\/\/\/\/-/ Fig. 5 Comprehensive section diagram of survey line No. 19
=
|
Ay
| Nb B0 SRR B, (RS9 e, 3
B BELERS TR W R AN 1.1, Ta £ 0~ 40
on Fie
2 ® m 460 ~500 m 600~ 640 m 4LLL Kz 900 ~920 m 3
N R s NN \ S
. PRI R /N 53, 86 5 0 T 4 B 3
_ WEREH 1.3,
) - \ NS
2 ., R4 AT R 7 H E T LU 3, Rb 78 440 ~ 480
z m Ak LAz 860 ~ 1000 m {5 Fl A A I Ja 114 5 8 Sz ke
20
100 90
E ER
3 =
0 30
1500 155
o i
3 850 g =
= Y hemsan A MNMNANNST
250 =
. 45
- )
S ., g" 32/\/\/\/\/‘\/_\/-\/\/\/\/‘/\/\/\_/\/\—/\
5 /\/W\ 2
20
350 .
s 3
on
2 0 5 0
B ~ A A AN A A
R 10
70 1500
70 %
g % 850
2 4 =
é 250
20 L
50 =
~ § 4
E o \,\/\/\»—/w
g g
350
)
g 220
o
~ /\/\/\__AA’_\/\,\/\/\_\/\/\,_/\/\
70
70
3
= 45
Z M AAAA AN
s O -
K 40 =
3 % L A g 25
=) Schist T =1
oy RN AN
20 W o K 200 400 600 800 1000
) Brenen ()
" 5] 6 17 ST % otk T P

0 Fig. 6 Sectional view of element content of survey line No. 17



53 4

i WUAE AR BT DXPE I X 565 il S 4™ 8 X 961

Rb il Ta (385 5 # JE B E A . Pb Mn Fe Ni 95
FHIA S S HEEES Nb Ta W RFEEEEGKZ,
Cu . Zn £ Ta I 5% o [ N R AR AR FE S50 R, HE
A B H B A 4 b 17 SR B S
wilkg it HARYE TR 58 AT LA 14 S 25
REFARERIE , WTREE T yp,, IO Hidh
FKEN 5-2 W ARKFSE] 17 S5-I AE A Tk,

4.3 19 5%k

Hi 19 Sl ZeZi4 018 1 (151 5) AT, Nb Ta A
Zhb SR G B A R, 7E 500 ~ 540 m B0 45 90 B N
Nb Ta ¥4 /& 78 IR, K5 B350 1.7
1.9, 780~820 m W &1 Fl N Ta A & iR B2 #Y 5
W HERK W 2.3 Nb WAEESH HAHE,
£ 960 ~ 1000 m 47 Bl A, PRI A 0 3R B I A2 7E 3 W]
SR R,

Pb .Zn 7E 500~540 m F1 980~ 1000 m AL 5 785
BBl 23 BIAFAE S8, Ph £E 740 ~780 m AL 1Y) 5% 7E Nb
Ta SEHALE) 40 m JEEZ N, Cu Mn Fe [)5H a5
A S S H T FEARARL, B4 5 H Y5 [l 5 Nb Ta (9 5%
T F A, Ni 78 700 ~740 m AbF Ta —FEFETE S 3
J e, F 480 ~520 m Y 5 H 9 FEl L A 4L F Nb  Ta
[ 500~540 m MY RFIEEN . H 14 S 745
S5 b ) T O A A R R A v DA 17 R ]
REAFTE ) 7R B 7 o) SE AR ) yp,,, &0 Hi s koA 5-2
WA AT LAFOAE 19 5 I0Z ih A AR ER B 0 & 440
A dh s ks 4
4.4 B TEMNEMEINESH

Sk T S S G 2R 1) S R RRAE AR TR, T
PIGEA e A e R B S, B e B A 25
LRI PTIE TR MR HE AT 0 — A i A 3 TR A
JCR W EIE AR 2E , BRI BT (e 2 £5
FRUfEm 22O, RG ERE U LR, HE TR EI A
WA BRI K T BE I 2 ftn i 2, e
FHTRI A DU S B TSR S X B A S T R T =
(JEPUH 4 ,1991,1999) . B4 T 1 44T A
B bR ALY S RV AT A3 20 —fR (A,

FIJH4E 42 Y9 Nb Ta Rb 3 R & #IH—1k
BN 0 50t 22 1l R i 1, 14 5 17 5
K19 5 3 ZML A 7a.b e BiR, R, %
I ZH B 1 S T BRAK IH BN HSE AN 1 55
HEfRZE, B, ol DATE 3 4Nk 4 4 3 A 5+
WX, XSS HE A BRI, 14 S5 & E S
WX T AR X I SEBRE s T E R ) & 44
W ORI, Wy 5 R BEAR A 5 e (L 5 DX T 0% s

{EAT T RESE T 14 S AR A T ) i A A2 AR AR
BB S0 S A Bk, B nl LUE X 28000 5 25
S5 M A b ST AR EE R AAALT . 17 Sk (1A
Th) FEESH X T AL A8 R AN &, A )
M ST A TAEAR & AT &0 f i A Wk it iX T fig
SE ypy; A KA 52 AR ) 17 45 2 A i
19 S Ze | Z i iy b BT ) A T ARt R R B4 % 4
A K. TAE X 2RI EE 25 R v 75 2o
HLEA T E (F Te) LAl UKL BUFE S S5 X T
Al A 5w X I IR (A, Rl P Zn \Ni \Mn JT
FAEK A D8 PN 1) S R0 R B e, ARl X
DG B A Y A R AT B PRIk R XA
{EL 52 DX Rt vp o e B (52 X, o] LA 2B
HEDAE (8 o DX 1 A B e 11X I R AT REAAAE
TR A KSR, B 7a K Te TR ARINZR 1Y
o (L DX IO ()R ] B kg AR b ) 3 A7 AE A 0 B 75
WA K

G55 17 5 19 SL M 55 s &, 75 T
FEX PN 17 19 5 I 26 I Bl e v {8 5% i, A& 2
i, WAL B 5 5 5 0] ARG 40 43 5 02 e yp,,
A KO 52 BRI REAR TS, A T S AE
T 2 M 2 2 75 280 & R 1 e DR AR LA K
AR | T Bt — 20 I AR OC ) b T S A T4

5 %5

AT L DU A T AR T B A X Y
N FHIFZE , R X 52 98 S I 8wl DA 4 A B - 4
A" TCE (Nb  Ta) FIFR 4 244 562 (Rb ,Mn  Ni
EVMEREER, EREST AN L&
XEETTR IR S RIS E 2 et R
FraH— L ZIEZE, v LUE R L e R
SRS AT AL, LA SE e b o0 B Ao

FETAEX P A X 28 600 & 7 45 2010 5
Bt 14 2500 S8 250 5 0 Hi i) b ST B8 A AR AR
BT A3 5 17 SR A4 v ) S5 X AT mT gk
H ypy, KA 0 23 B 1] (9 S A, 2R o S X AT g
R AR AT B AEFE AR S 5 WK 2 [ i AT
DI HEN 19 S5-I 26 19 = {8 57 1 IXOR TAET T &
PRI S DX, 2 1 ) 55 WREL S S A A Tl B2
FRAR BB k5 | AL | (B A5 7 Bt X BT S i — 25 1Y
TAE,

FEAUSEIEIE B 25 A 3R 7 AR &, X 5t
2 55 AR AH L, LA 00 3P B ) e
M fEETT R IR SAR SRS, HEA —



962 oo i PF 2022 4F
‘ 11
7 I
] Yy
i)
4o °
=
=
2 200 400 600 800 1000
x(m)
(@)
40 g M
I 11
i 3.5
41
=y
Z 30
2'50 200 400 600 800 1000
x(m)
(b)
111
8 I
1 L a
]
ol
™
=
2 200 400 600 800 1000
x(m)
(©)

K7 = 2Nk o 3R RN e

Fig. 7 Accumulated value section of selected elements of all survey lines
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The anomaly features and prospecting significance of X-ray fluorescence in
exploration area on the west of Renli mining area in
northeastern Hunan Province

JIN Yifan" | LIU Xiaohui'” , ZHANG Qingxian" , WEN Chunhua® , CAO Chuanghua® |
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Abstract: The discovery of Renli ulira-large tantalum—niobium deposit in Mufushan area, northeastern
Hunan Province, provides a new research idea for finding pegmatite-type rare metal deposits. The study shows that
northeastern Hunan is an important metallogenic area of niobium—tantalum—Ilithium—beryllium rare metal
deposits. The project carried out remote sensing—geophysics—geochemical exploration—X-ray fluorescence—
geogas analysis comprehensive exploration research in the western prospecting area of Renli mining area, in order to
establish an efficient and rapid prospecting technology and method system for pegmatite rare metal deposits in high
vegetation coverage areas in the South. In this study, X-ray fluorescence exploration technology was used to
measure the soil samples of 153 measuring points in 3 survey lines with a total length of 3000 m in the working
area. The contents of Nb, Ta, Rb and other important metallogenic elements were obtained at each measuring
point. Through the analysis of the characteristics of ore-induced X-ray fluorescence anomaly, the nature of the
anomaly in the working area is determined. Compared with the obtained exploration results, it is in good
agreement, and it is speculated that there may be an unproven pegmatite vein of niobium—tantalum ore on a survey
line, which provides basis for subsequent exploration engineering work. It also shows that X-ray fluorescence
exploration method has good prospecting effect and can provide reference and indication for prospecting.

Keywords: X-ray fluorescence measurements of soil; granite pegmatite niobium—tantalite ore; abnormal
features
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