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Fig. 1 Geotectonic location of the Lincang granite belt (a) (after Deng Jun et al. , 2018 and Zeng Kai et al. , 2018&)

and geological map of the Huilongka deposit
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Fig. 2 Ore REE composition(a) and leaching rate(b) characteristics in the Huilongka deposit

of Lincang granite belt Yunnan province
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Table 1 REE composition data of drilling samples in Huilongka mining area of Lincang granite belt, Yunnan province

RES | La,04 | Ce,0, | Pr,0, | NdyO, | Sm, 0, | Eu, 05 | Gd,0, | Th,0, | Dy,05 | Ho,0, | Er,05 | Tm,0, | Yb,0, | Luy 05 | Se,05 | Y,0,
HF1 | 8.95 |198.00| 1.61 | 5.98 | 1.07 | 0.17 | 0.78 | 0.15 | 0.65 | 0.13 | 0.40 | 0.07 | 0.54 | 0.10 | 14.17 | 3.08
HF2 | 10.80 |153.00| 2.12 | 7.75 | 1.41 | 0.23 | 1.0l | 0.18 | 0.85 | 0.17 | 0.54 | 0.10 | 0.76 | 0.13 |20.70 | 3.86
HF3 | 13.40 |203.00| 2.48 | 9.20 | 1.66 | 0.25 | 1.26 | 0.23 | 1.13 | 0.21 | 0.64 | 0.11 | 0.87 | 0.15 | 19.48 | 4.67
HF4 | 14.30 |117.00] 2.72 | 9.98 | 1.79 | 0.26 | 1.37 | 0.23 | 1.12 | 0.22 | 0.64 | 0.11 | 0.83 | 0.14 | 18.40 | 4.92
HF5 | 15.10 |143.00| 2.92 [ 10.70 | 1.84 | 0.29 | 1.39 | 0.23 | 1.10 | 0.21 | 0.62 | 0.11 | 0.80 | 0.13 | 19.63 | 4.80
HF6 | 26.10 |140.00| 5.49 | 18.40 | 3.03 | 0.41 | 2.04 | 0.31 | 1.46 | 0.28 | 0.83 | 0.13 | 0.96 | 0.16 |21.32 | 7.03
HF7 | 24.50 |193.00| 5.11 | 17.20 | 2.84 | 0.40 | 1.85 | 0.29 | 1.30 | 0.25 | 0.75 | 0.12 | 0.92 | 0.15 |21.62 | 5.64
HFS | 37.30 |132.00| 7.48 [ 29.10 | 3.96 | 0.53 | 2.60 | 0.37 | 1.58 | 0.28 | 0.86 | 0.14 | 0.97 | 0.15 |23.31 | 7.64
HF9 | 34.20 |156.00| 7.23 | 27.00 | 3.86 | 0.53 | 2.49 | 0.38 | 1.66 | 0.31 | 0.92 | 0.14 | 1.06 | 0.16 |21.16 | 7.63
HF10 | 22.70 |216.00| 4.77 | 16.30 | 2.69 | 0.43 | 1.80 | 0.30 | 1.39 | 0.27 | 0.82 | 0.14 | 1.02 | 0.16 |20.09 | 7.03
HFI1 | 26.10 |315.00| 5.40 | 18.40 | 3.03 | 0.48 | 2.00 | 0.34 | 1.50 | 0.29 | 0.84 | 0.15 | 1.12 | 0.18 |21.01 | 7.03
HFI12 | 27.70 |148.00| 5.95 | 19.70 | 3.21 | 0.55 | 2.14 | 0.33 | 1.55 | 0.30 | 0.87 | 0.15 | 1.10 | 0.17 |21.32 | 7.20
HFI3 | 30.70 |240.00| 6.66 | 22.40 | 3.61 | 0.60 | 2.34 | 0.36 | 1.65 | 0.31 | 0.96 | 0.17 | 1.24 | 0.19 |22.70 | 7.05
HF14 | 35.80 |142.00| 7.42 | 27.30 | 3.92 | 0.46 | 2.48 | 0.37 | 1.66 | 0.30 | 0.93 | 0.15 | 1.16 | 0.18 | 18.71 | 6.87
HFI5 | 36.10 |157.00| 7.67 | 28.30 | 4.16 | 0.53 | 2.63 | 0.39 | 1.79 | 0.34 | 1.03 | 0.18 | 1.27 | 0.21 | 20.40 | 7.98
HF16 | 41.00 |143.00| 8.76 | 31.60 | 4.72 | 0.57 | 3.02 | 0.45 | 2.06 | 0.36 | 1.07 | 0.17 | 1.25 | 0.20 | 18.71 | 8.82
HF17 | 65.70 |323.00| 14.60 | 53.80 | 7.86 | 0.80 | 4.69 | 0.69 | 2.90 | 0.50 | 1.42 | 0.22 | 1.64 | 0.26 |26.38 | 11.30
HFI8 | 58.20 |212.00| 13.50 | 49.30 | 6.80 | 0.77 | 3.85 | 0.56 | 2.24 | 0.40 | 1.19 | 0.19 | 1.36 | 0.21 |22.54 | 9.02
HF19 |109.00|132.00| 28.10 |106.00| 13.30 | 1.42 | 6.48 | 0.86 | 3.32 | 0.58 | 1.81 | 0.26 | 1.99 | 0.29 |24.84 | 12.20
HF20 | 81.40 192.00| 21.10 | 76.90 | 9.75 | 1.03 | 5.15 | 0.72 | 2.93 | 0.52 | 1.54 | 0.24 | 1.79 | 0.26 |23.00 | 11.10
HF21 |204.00|117.00| 50.30 |195.00| 27.20 | 3.16 | 14.10 | 1.80 | 7.63 | 1.37 | 4.16 | 0.62 | 4.35 | 0.61 |25.30 | 31.40
HF22 |329.00|135.00| 76.30 |286.00| 50.70 | 6.49 | 30.90 | 4.16 |20.20 | 3.65 | 10.40 | 1.58 | 10.50 | 1.52 | 24.54 | 93.60
HF23 |330.00|204.00| 74.50 |283.00| 51.90 | 6.98 |34.40 | 4.91 |24.10 | 4.43 | 12.50 | 1.88 | 12.40 | 1.79 | 22.85 |112.00

VI S e 00 o ] R R AR A R e AR A, SR T LR 45 5 B TR S 1 (ICP-MS) SR, R 25 < 5%

Bt R A B R0 DN BITE B AL A% e XA 2 T A

3 HARLEEAL T

WFSE X AL FL AT LI =2 BT i il L AR
rn ARG LR DL g L, BRI HL ZK13  ZK6
ZK57 53 5VER Tl i (AR5 AL I S 7 7 R B L A
WA AL B AR LT AR
3.1 TdeHkshFLEIHT

ZK13 BhifL ARG X S A B Tl ™ A FL,
FHFFTIX A 2 1X 38, B LA L 46 LA 4900 % AF 52
X ML AL FLHEA T I

ZK13 SfL AL o 8 AR R R, S B R
SRR TS ) (18] 3) . ZK13 &5 fL L4 5 Uik
JZIERE 19 m, B WA R 15 m, Hod Tl A A R
10 m ARSI RERE 5 m, TOLE K - E 1k
B 902x107°~2715%107%, -1 3k 1428% 107 1I%
s AR E N 502x107° ~629%107°, W
PR TR XALZ (B S & FEAE 11~ 12
m GEAREN T, KALE 2 0 A7 iy 2 ], 0%
JE A AL 2RI BB A 7 2 1 AT 12

-2 () b A AR SR ZKA3 B L LA BT 1Y
—ANEHEERZE, ZK13 HifLA TR 1240 m, %45
fL 2 km JE [ Z NI AZ LT 1200 ~ 1250 m Z[A],
HA0 #e AR B R /N, DA SE T[] 3 JE & i 1# &
(Kl 3),ZK13 B T55 Z s i - 22 iy ; A NE
] M JE T R, ZK13 B5FLAL T I T2 S Y 922 1
e, ZK13 BhEFLAT AL DX 8 5 1A 52 1) A6 AR R A 5
AR HEK K S b8 SR A N S DR AT SR AP0 I
T AR R A KA 2 G 07 2

B 7K R DU S5 8 R 2T AR B 2= 1
FRHER, ZK13 EhfLAL T4l 85 K R DT =
BRI R , HALHE AR AR A Ot R
S TTRERMRAT(E 1b) . KRV 78 &
A I b BT A ) S B, SR I LR T R i R B )
BRI, KRV 5 A 502004 —
FEMFS X2 T K R DT AL A B AAG £t %R
IRAEA AN R B0
3.2 REBOHKEEFL

ZK6 HifLIe bt 58 IX M AU s AL AR fL, 67 T



384 B2 TR R £ 2 2020 4E
” < 9K R Fa Az (X 1076) . - - -
s =] H T HOSH 5 7K 2R U
LS || ok BRI G |00 so0 i 1s0 2000 2500 3000 A AR T
e F——————| 0.00 ' ' ' ' '
ALY | | [ Hi T HSRARFAE
A2E: . | | [ IR 1240m, Hh A 55 2%
2.00 F ZK13 B
s I IR 1200m
| ) | ) [ 1100m
+ | 40
BI&RILE [ i NE~
zokiel TR e
3.6~5.6m: M 6.00 1200m
LA, ’
TREOH 1100m 0 500m
576x10%~591 L
x10°
8.00 - ZK I3 FLAL T T AR AR 2 1 X 3
MSE T E - F, ZKI3HFLLF
B14= AL 2 %:BM%H‘JEF%U&%“: MNEF:\:’JHE.}]%%'JE
K3 B LA, ZKISRILA T2 R %2
“ 10.00 L b c
5.6~15.6m:%y - ZK 3L AL X 45k = A 52 e AL AR Rt
TAVE 1k, IR, HEKS ROKSE R IEZ A0
[TREOH902x
10~2715%10%,
SF-141428%10°
12.00 -
IK R U R 1 A
ZKIEHFLAL T4l 5. SOKRTIBA
14.00 - Few I E AL, HALE . REAARE
’ %ﬂi’ﬂﬁﬂﬁﬁffﬁifu?ﬁ%ﬁ LREAH
BLeRILE LAl o
= KA
= N
15.6~18.6m: M| 16.00 F :
LGSR DATIN ’ / A B foe
R V7 / AENRAL
TRFO%JSOZf < ' Bacrer horizon
10~629x10¢ [Fe o | 5 ;
|:| IS L 2 r
Bl :_PRWC—EF : , 18.00 1 Lean ore body horizon
Eaon TR
// Economic ore body horizon

3 v AR b 54 1 e R X ZK13 BhfL TR WA K b B ARk
Fig. 3 Engineering and geological features of the ZK13 drilling project in the Huilongka deposit

of Lincang granite belt, Yunnan province
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Fig. 4 Engineering and geological features of the ZK6 drilling project in the Huilongka deposit
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Table 2 Contents of major elements( %) and REE( x107*) of biotite monzogranite in Huilongka area

FefhgRS | HLI HL2 HL3 HLA4 HL5 HL6 || #Ef4S | HL1 HL2 HL3 HL4 HL5 HL6
Si0, 65.38 | 66.10 | 65.14 | 68.30 | 69.54 | 64.26 La 49.6 | 50.7 | 48.8 | 52.8 | 52.5 | 52.2

AL O, 12.67 | 12.04 | 12.93 | 12.95 | 12.71 | 13.42 Ce 104 102 9. 1 112 112 112
Ca0 2,35 | 1.89 | 1.25 | 2.13 | 0.91 1.35 Pr 11.5 | 11.7 | 10.9 | 12.7 | 12.8 | 12.6
Fe,0, 0.77 | 0.81 | 1.03 | 0.59 | 0.74 | 0.58 Nd 43.0 | 43.4 | 40.6 | 48.2 | 47.9 | 46.2
K,0 3.16 | 2.56 | 3.29 | 4.27 | 4.07 | 4.20 Sm 7.65 | 7.90 | 7.49 | 8.61 | 8.54 | 8.46
MgO 2,28 | 2.81 | 2.26 | 2.08 | 2.07 | 2.07 Eu 1.45 | 1.47 | 1.64 | 1.53 | 1.37 | 1.49
MnO 0.05 | 0.07 | 0.05 | 0.04 | 0.04 | 0.05 Gd 6.19 | 6.06 | 6.56 | 6.95 | 6.71 | 6.75
Na, O 2,90 | 2.09 | 2.15 | 2.28 | 1.66 | 1.84 Th 0.94 | 0.8 | 0.98 | 1.09 | 0.96 | 1.04
TiO, 0.66 | 0.91 | 0.68 | 0.59 | 0.64 | 0.72 Dy 5.22 | 416 | 549 | 6.49 | 4.96 | 5.82
P,05 0.18 | 0.05 | 0.11 | 0.20 | 0.15 | 0.16 Ho 0.96 | 0.72 | 0.93 | 1.23 | 0.82 | 1.05
FeO 2.82 | 4.54 | 3.41 | 2.99 | 2.93 | 3.46 Er 2.55 | 1.80 | 2.20 | 3.26 | 2.04 | 2.75
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Geological characteristics and controlling factors of the Huilongka
ion-adsorption type REE deposit in Lincang granite belt,
Yunnan Province

ZHANG Baotao" , LAN Xinjie" , JIN Gang" , LI Xingliang" , ZHANG Yongsan" , HU Zhaoguo'’ ,
SUN Luwei” , WANG Xiangwei” , ZHANG Xiulong" , GUO Wei"

1) Geological Exploration Institute of Shandong Zhengyuan, China Metallurgical Geology Bureau, Jinan, 250013;
2) Shandong Zhenyuan Geological Resources Exploration Co. , LTD, Jinan, 250101

Abstract; The Huilongka REE deposit, Lincang, Yunnan, located in the south of Lincang granite belt, is a
large ion-adsorption type REE deposit newly discovered. By analyzing geological characteristics, drilling result and
test data in research area, based on analysis of typical drilling, mineralization regularity and controlling factors of
the Huilongka ion-adsorption type REE deposit were explorered. The Huilongka REE deposits are light rare earth
ion adsorption type, showing the distinctive features of “mineralization universally, richer in east and poorer in
west”. The research area was divided into three parts: industrial ore distribution area, low grade ore distribution
area and non-mineral distribution area. The biotite monzogranite provides mineralization material for the deposit.
According to the topography, the study area can be divided into the high steep first step,the gentle second step and
the low third step. The topography controls the enrichment, preservation and vertical distribution of rare earth
elements. The second step is the most favorable prospecting feature, which can form a scale industrial ore body.
It’ s difficult to find industrial ore in the first step, and its deep part can generally form low-grade ore. The third
step is generally difficult to form ore bodies. The hot and humid climate and sufficient precipitation provide
conditions for fully weathered layer formation providing metallogenic space.

Keywords; ion-adsorption type REE deposit; Lincang granite belt; controlling factors; Huilongka, Yunnan
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