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Abstract: In recent years, many ion-adsorbed-type rare earth (IATRE) ore deposits have been found in Yunnan.
Tengchong-Longchuan and Lincang—Menghai have become the most studied and prospected areas for IATRE
ore deposits. In this study, a Quaternary intermediate-basic volcanic formation was found in the Longjinghsan
area within the southern Tengchong Volcanic Rock Belt. The average abundance of rare earth elements in the
formation is 532x107°. Systematic investigation and sampling of the volcanic formation have shown that the
pyroxene andesites in Longjingshan, Tengchong, belong to an IATRE ore deposit rich in light rare earth elements,
which formed from young volcanic rocks. The orebody has an average thickness of 9.15 m, and an average grade
(total rare earth element oxides, TREEO) of 0.11%, which varies from the average grade. The thickness of the
orebodies is positively correlated with the thickness of the weathering shelf of the volcanic rocks. The discovery
of an IATRE ore deposit in the Tengchong area adds to the types of rare earth ore deposits in Yunnan.
The geological setting and geochemical characteristics of the young intermediate-basic volcanic rare earth ore
deposit illustrates that rare earth deposits are related to intermediate-basic volcanic rock.

Key words: intermediate-basic volcanic rock; ion adsorption type rare earth mine; mineralization; Longjingshan,
Tengchong; Yunnan
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Eias]

MR g PSR SOl s KA oe B T IR R o4 20 A 939

(4%~10%) A1 A%, H A BE S 5 A T ASCR 0B 241 A
RAMBREE, iR ER, Ma2AEE
FR UL, 6T Lk fh A a5 b, B i ARG
1 (49%~61%) . TIOR3 38 #5 A1 (5%~12%) Al b B 1
J5 (23%~35%) 24 i, /b matle KEETWE.

TR EZ T AL AR RS, D
TR A 2 1L KR 2 17 4 AL 2 B8 KR 2
ol 7 R CREE, PR &SR
1824~1937 m, ¥l ArgdL K4y 1500 m, V55
2y 1300 m, @4k 2 RUZ AR S A, 8RR E
4.81~16.52 m, FHJEE 9.15 m, # 4K 1 (TREEO)
0.08%~0.25%, V-t fii 0.11%(/# 5).

22 BY ERWNEAHBKKFHEE

SRAEH 5 A T A o TR L
T B RRR WS IX, AERIRSE X LA A R N R
£ 9 PRAARES, FEARYONME T/ 9 ANREL TR
£ 6 EXALTERE S, BAFEMTE R 2 kgo RFENL
BHILKE 2, K5,

A FE S 2= BRI, 5 V5 IR 4 b S
B0 SERRE i L R R T E T, &
HOURE R X ®Hk, LRMNHEN
PANalytical-Axios H5¢ 64X, HH X% 2% (RE) < 5%,
FHX i 22 (RD) < 5%,; it 576 o0& M r ikl
WL G 55 8 Bk AL, LR A O 3k
PERKINGLMER /A 1] NexION 300x ICP-MS, #HXf
2% (RE) < 10%, AHXJ i 2% (RD) < 10%., X445 2R I
#1, %2
221 FErxE

21 A TR XA i EE, Sio, =
63.92% ~ 65.37%, K,O = 4.16% ~ 4.44%, Na,0 =
3.01% ~ 3.37%, Wk &% KM, Ca0 = 2.44% ~
3.76%, CaO Fimtu#; MgO = 1.07% ~ 1.80%,
MgO &k, £ TAS EI(E 3a) b kLA FE S )
AARBUO A . ML S, BRIl E
R ZAFRE S SIO, AR, FE BRI
YA, (K,O+Na,O) & i, A Wik 241,
Z XK — B T - T e A s A A (B
3a); K,O Frimiim, KB L a R, b
TEFE TR i B R 34 (B 3b).

222 WwEw=E

MW 2 aTRLEH, SRR K KAk oo RS
H# (X REE=731 x 107° ~ 1205x107%) /2 Jii ‘4 i /% 1+ ¢
Z & (X REE=493 x 10° ~ 632 x 10°) Ay 1.48 ~
1.91 i, SRR LR SRS REA P
Wit o mEA R, 5IE R R sz R
VERWAE —EMXR, RN T H# o R IERAE NS
T AR T RE

AIF5E X R AR 52 FLBE A 19 1 50 28 3ROk B A b
HEALBC I (B 4) KRBT, R IF 12 1l AR BAT T
BORALA R T oe R e B2, oty 4 A ) A i )
¥ikA THRMZRER /45, £ LREE X[&}%
A2BE, M7E HREE X[ T-F2% . [l AT LIE Hi A
e LR ST EME R TS PR TR S,
SR —3, BoRKAESE N T TR SRR R S
o LOURFHER B FaE— e A
223 WERTE

5T X AL R B B K TR A TR E
LME TR A T8, B4 Rb. Th, La. Ce.
Nd %, #X}=#i Nb, Ta, Y 5. LREE 5 HREE %
B B o 5, A R R R M AR Ak (La/ YD)y
FUAE A9 La/Nb FLAE IR Nb/La F(E (/T 1), Nb/U
FOAR A FEXTCE Zr, ZelY AR (3R 1),

3 SFACHR LR MR B AL R AE

HR a5 FL3 (& 2, & 5), B # e
PR B TR B2 A8 Ak B4 AE a0 T

e 1L A B 88T DR Sk R L T R Ak
HEPE Ol A R sE, B R A 3 A o XU AL
WA E Y, HORTESE M A &1l A s XA 2 1)
S NAZ S P KA 2 g i . CZ01 &L
RAbSERE 6.8 m, KRR 5.2 m, i Lahfih
£ REO 7 0.76% ~ 0.96%; CZ02 %hfL K AL7E 5 1
17.0 m, KSR N 16.5 m, # 47 & REO 78
0.70% ~ 2.49%; CZ04 #ifLAALFEIESE 12.0 m, 77K
JERE K 6.6 m, A 7 h REO1E 0.49% ~ 1.22%;
CZO7 AL XALSEJEE 7.8 m, BRI I 7.8 m,
+ ik REO 7E 0.88% ~ 1.21%., MGFLiti T 1%
WAE, BRSO EAR RS B e R
TR, Kb sesm XL 2 B # £ 50 = T e Wk
2. X2 AR A2, CZ01, CZ04, CZ07 4%
LA bR, B “HER” HEHE, 1 CZ02
BhAL S AR AR AR, WIZR B B i PR
ko B R AR 1) b XA e 5 B R AR T KR B A TR
TR, Ak e JEE R R XU 3 DU vy, R 1 4%
s VR JRE R ) T RS, R R R XA ) T R R
TR R R E K, B R, e X
W . S5 KA R R IEA KR

4 BRAPE R

T 1 3 T WM R LR, HIE R
A CNESMRT BRHE, EERINZ RS AL
A MO S R B o N AR P TR
HRBER, WMLESM: 6 0F T Lo R it —
AR BE T YRR,



940 B s R e
Fz1 BALHURLENEERR, MEXENHELITEZOMER
Table 1 Whole rock analyses of major elements, trace elements and rare earth elements of andesite from
Longjingshan in the Tengchong area
Sample BC-B1 BC-B2 BC-B3 BC-B4 BC-B5 BC-B6 BC-B7 BC-B8 BC-B9
FHEIGE/%
SiO, 64.39 65.37 64.99 64.52 64.98 64.73 64.86 63.92 65.23
TiO, 1.00 0.95 0.96 0.95 0.95 0.94 0.94 0.92 0.96
Al,O3 15.96 15.37 15.79 15.45 15.29 15.46 15.35 15.13 15.42
Fe,03 5.29 5.01 5.06 5.04 4.85 471 4.68 4.76 5.02
MnO 0.06 0.06 0.07 0.07 0.08 0.08 0.08 0.08 0.06
MgO 1.07 1.32 1.20 1.58 1.80 1.79 1.79 1.77 1.22
CaO 2.44 3.33 3.13 3.11 3.71 3.73 3.74 3.76 3.21
Na,O 3.01 3.37 3.28 3.26 3.40 3.31 3.24 3.35 3.37
K,0 4.41 4.44 4.16 4.29 4.20 4.20 4.20 4.29 4.27
P20s 0.39 0.37 0.38 0.37 0.37 0.36 0.37 0.37 0.37
LOI 1.50 0.54 0.79 0.77 0.72 0.94 1.01 0.88 0.58
Total 99.51 100.13 99.79 99.39 100.35 100.25 100.26 99.23 99.71
T /107
Li 22.3 20.1 19.3 23.7 28.0 28.3 28.5 28.0 19.1
Be 3.64 4.60 5.22 3.39 3.01 3.24 3.16 3.12 4.90
Sc 9.94 9.72 9.69 9.88 9.62 9.67 9.86 9.33 9.39
\Y% 72.9 70.7 71.0 74.0 71.1 68.6 70.1 69.2 70.3
Cr 25.9 23.3 23.6 24.2 23.0 23.0 23.2 22.9 22.8
Co 8.51 9.00 9.30 9.51 8.83 8.95 9.57 11.80 8.75
Ni 7.63 8.50 8.59 8.50 7.20 6.92 8.32 10.00 8.71
Cu 12.30 13.30 13.20 13.00 7.89 4.63 13.90 12.50 13.10
Zn 89.4 85.0 87.3 85.6 84.4 83.4 87.2 83.7 88.0
Ga 23.1 22.1 22.6 22.8 22.1 22.3 229 22.1 22.3
Rb 177 174 174 184 167 166 165 162 174
Sr 375 462 445 406 455 457 474 471 449
Y 33.8 43.9 44.4 69.4 31.2 31.9 32.6 31.3 48.4
Zr 429 401 417 429 408 419 436 370 407
Nb 29.7 28.1 28.7 28.8 28.1 27.8 28.5 27.2 28.7
Sn 3.21 2.86 2.46 3.11 2.94 3.11 3.19 2.99 2.71
Cs 1.65 1.74 1.77 3.30 1.94 1.90 1.93 1.88 1.79
Ba 1435 1187 1332 1128 1076 1073 1095 1065 1195
La 111 120 123 130 109 109 112 108 129
Ce 223 216 228 257 226 226 232 222 229
Pr 22,5 23.9 24.9 27.2 21.8 21.9 225 21.7 25.8
Nd 78.3 82.7 86.4 95.8 75.0 75.7 77.8 74.9 91.1
Sm 11.7 13.0 13.7 15.0 11.4 11.4 11.8 11.2 14.0
Eu 1.91 2.13 2.13 3.27 1.93 1.89 1.99 1.94 2.19
Gd 7.98 9.45 9.24 11.60 8.02 7.94 8.20 8.00 10.30
Th 1.09 1.23 1.24 1.49 1.03 1.02 1.02 1.02 1.34
Dy 6.05 7.01 7.34 8.91 5.84 571 5.95 5.53 7.51
Ho 1.08 1.28 1.29 1.73 1.01 1.05 1.07 1.01 1.37
Er 3.22 3.89 3.78 5.15 3.00 3.03 3.19 2.93 4.17
™ 0.41 0.50 0.52 0.70 0.41 0.42 0.40 0.39 0.52
Yb 2.63 3.09 3.17 4.35 2.46 2.63 2.60 2.39 3.37
Lu 0.41 0.51 0.52 0.72 0.40 0.41 0.41 0.40 0.55
Hf 9.41 8.74 9.10 9.52 9.11 9.16 9.53 8.21 9.00
Ta 1.63 1.56 1.60 1.62 1.56 1.54 1.57 1.52 1.61
Tl 0.84 0.72 0.72 0.89 0.62 0.59 0.66 0.74 0.75
Pb 37.6 325 32.9 39.0 37.0 375 38.5 37.2 32.9
Th 42.3 40.6 40.4 41.1 39.8 39.9 40.8 38.9 40.8
u 3.89 3.75 3.80 3.86 3.81 3.71 3.73 3.60 3.84
La/Nb 3.74 4.28 4.28 4.53 3.86 3.91 3.93 3.98 4.50
Nb/La 0.27 0.23 0.23 0.22 0.26 0.26 0.25 0.25 0.22
Nb/U 7.63 7.48 7.55 7.46 7.38 7.49 7.63 7.55 7.48
zZrlY 12.69 9.13 9.38 6.18 13.09 13.14 13.39 11.86 8.41
(La/Yb)n 11.94 12.13 11.80 11.96 11.89 12.03 12.01 12.00 11.91
> REE 505 529 550 632 498 499 514 493 569
>LREE 482 502 523 598 475 477 491 471 539
>HREE 23 27 27 35 22 22 23 22 29
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Table 2 Analytical results /107 of rare earth elements in weathered crust from Longjingshan boreholes, Tengchong
Sample Cz01-zH1 CZ04-ZH1 CZ05-ZH1 CZ05-ZH2 Cz07-ZH1 Cz07-ZH2
La 198 257 183 216 224 472
Ce 314 370 304 330 354 368
Pr 30.9 38.4 27.8 33.1 34.6 67.6
Nd 80.5 93.9 71.8 83.9 84.9 170.0
Sm 16.2 19.3 14.8 18.0 18.8 28.4
Eu 2.64 3.31 2.54 3.08 3.36 4.36
Gd 14.0 15.0 12.6 15.2 15.9 20.4
Th 1.82 1.90 1.60 1.92 2.04 2.39
Dy 8.92 8.38 7.60 9.56 11.20 10.70
Ho 1.72 1.46 1.36 1.75 2.66 1.91
Er 4.72 3.64 3.38 4.48 7.88 5.04
™m 0.86 0.55 0.54 0.70 1.50 0.75
Yb 5.09 3.04 3.06 3.94 9.14 4.04
Lu 0.84 0.41 0.45 0.54 1.43 0.60
Y 50.7 30.5 30.5 42.9 89.6 48.4
>REE 731 847 665 765 861 1205
> LREE 693 812 634 727 809 1159
>HREE 30.8 34.4 30.6 38.1 51.8 45.8
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Fig. 5 Variation of total REE at drillholes in Longjingshan REE deposit district

3 HEALEHUBITXREBHENELRE
Table 3 Total REE from drill holes in the Longjingshan REE ore deposit in western Yunnan

Hi LG = Wk = i+ /% il Tk Fi 12 /%

H1 0.84 H1 0.49
H2 0.96 H2 0.64
H3 0.91 H3 0.72

Cz01 H4 0.86 H4 0.67
H5 0.84 H5 0.66
H6 0.78 H6 0.75
H7 0.76 Cz04 H7 0.87
H1 0.70 H8 0.93
H2 0.93 H9 1.22
H3 1.57 H10 1.05
H4 2.01 H11 1.04
H5 1.15 H12 1.02
H6 0.93 H13 0.98
H7 1.39 H1 0.88
H8 1.60 H2 1.16

c202 H9 2.49 H3 1.21
H10 1.25 H4 1.19
H11 1.07 Ccz07 H5 1.20
H12 1.42 H6 1.15
H13 1.76 H7 1.05
H14 1.38 H8 1.11
H15 1.18 H9 1.09
H16 1.43
H17 1.13
H18 1.16
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