58K 4 B ode L BT Vol. 58 No. 4

2025 4F (& 242 1) NORTHWESTERN GEOLOGY 2025(Sum242)

SISTag s MR, (] %, W15, 55 B b X % R A R AR R i R B R D). PR AL B, 2025, 58(4): 328-338.
DOI: 10.12401/j.nwg.2025022
Citation: HU Xinrui, HE Ben, HU Rong, et al. The Discovery and Significance of Permian Emishan Basalt Formation and

Rare Earth Enrichment Layer in Central Guizhou[J]. Northwestern Geology, 2025, 58(4): 328-338. DOI: 10.12401/j.nwg.
2025022

PhMX _ERAHBIEEENAIAREN

AR ATHET MR EAEL BT

(1. BTN M B A B, S DEBE 5500815 2. [ SR BE IR AT 5 DA™ 7™ BEIRB) & TR HOR BT 0, B2 BT 550081)

W OE AR ML :SHAEERS FRFAE” AR AR, L5 ARG LA
IR B X R A LG AT LB M R R IR R AR A E I M B 56 T K RE|
@0 B e 2 A, R RS RATH LY R LAY EFON . FRLEREF, HRINET
BT REE 1 m, mACF A 0.29%, F 4L R4 3.63; P T REE 1L4m, # L RS EF 0.09%, 7L
FH1.125; E3RTARBE 1 m, mmAF A 0.09%, 10 24 1,125, A B #— 5 @& 0 eI,
THRImBARK, ZEAAYT KT EXERALEWRFTTEE, ABPHRESREFREALBT =FR
RETEF T8, ARBLRKRELEREIRERT R RIBET TREH

KER: HALEE, 22 AR MBLETRX A, B PRI

R E S ES: P622 MERARERD: A X EHE: 1009-6248(2025)04-0328-11

The Discovery and Significance of Permian Emishan Basalt Formation and Rare

Earth Enrichment Layer in Central Guizhou
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Abstract: During the implementation of the "1 : 50,000 Geological Survey of the Xifeng Mining Area in
Guizhou" project, the Emei Mountain Basalt Formation and rare earth mineralization sites was newly identified
by the author in the Qishan region, situated to the west of Xifeng. Extensive profiling and channel sampling
were conducted on the strata near the bottom false conformity of the overlying Longtan Formation. Subsequent-
ly, the rare earth elements and total rare earth oxides in the collected samples were analyzed. The results indi-
cate that the lower section exhibits a mineable thickness of 1 m, with a weighted average of 0.29% and a miner-
alization coefficient of 3.63. The central section has a mineable thickness of 1.4 m, a total rare earth oxide con-
tent of 0.09%, and a mineralization coefficient of 1.125. The upper section features a mineable thickness of 1 m,

a weighted average of 0.09%, and a mineralization coefficient of 1.125. All these sections warrant further inves-
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tigation, with the lower 1 m section showing the greatest potential. This discovery not only broadens the explo-

ration scope for basalt weathering crusts but also provides a direction for prospecting similar mineral resources

in central Guizhou. Furthermore, it offers a valuable case study and research subject for investigating

epigenetic/secondary mineralization within the Emeishan Large Igneous Province.

Keywords: rare earth enrichment; Permian; Longtan Formation; Emeishan basalt Formation; Central

Guizhou region
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Fig. 1 Geological map of rare earth element deposits of Sichuan, Yunnan and Guizhou
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Fig.2 (a) Location map of the tectonic structure in the study area and (b)geological sketch map in the study area
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fE1ET, FH EDTA 454 3 ik, A —E bR -2
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4 JEmER

S B L ) AR O R A B 4 SR A e B s
FHI(F 1), F MW + o0 &K B IREE 4 T 434.51x%
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Tab. 1 The analysis results and related parameters of rare earth elements(10°®) in the Qishan Profile,

Xifeng County, Guizhou Province

FE S HO HI H2 H3 H4 H5 R[]
La 679.70 231.00 119.70 126.00 88.64 116.50 226.92
Ce 1461.00 494.40 282.30 325.70 179.60 252.30 499.22
Pr 174.90 55.72 32.05 40.67 2242 29.52 59.21
Nd 627.00 224.60 118.20 159.60 83.42 103.80 219.44
Sm 131.50 4377 20.80 29.26 13.47 14.60 4223
Eu 26.39 9.51 3.34 4.14 2.36 2.56 8.05
Gd 110.60 40.66 19.58 22.95 13.00 15.02 36.97
Tb 20.08 6.67 3.52 3.72 2.30 2.65 6.49
Dy 101.40 32.48 19.70 18.40 12.42 15.11 33.25
Ho 19.27 5.51 429 3.74 245 3.04 6.38
Er 55.41 13.87 13.17 11.43 6.80 8.85 18.25
Tm 8.58 1.90 225 1.88 1.04 1.43 2.85
Yb 49.39 10.61 13.06 11.07 5.80 8.21 16.36
Lu 6.59 1.31 1.87 1.55 0.79 1.12 2.20

YREE 3471.81 1172.01 653.82 760.10 43451 574.70 1177.82
LREE 3100.49 1059.00 576.39 685.37 389.91 519.28 1055.07
HREE 371.32 113.01 77.44 74.74 44.60 55.42 122.75
L/H 8.35 9.37 7.44 9.17 8.74 9.37 8.74
5Ce 1.01 1.04 1.09 1.08 0.96 1.02 1.03
SEu 0.71 0.73 0.54 0.52 0.58 0.56 0.61
TREO 4746.42 1567.46 934.50 1029.44 609.98 784.26 1612.01

. LHNEE.

FTR TS REIE; 6Ce=Cey/(Lay<Pry)"?; SEu=Euy/(SmyxGdy)'"?; BRAFA EHE SR Sun et al., 1989,
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109,
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+ R R 1L X R (5K, 20105 BN,
2013) il oy i 2k i 2 A —Bovk, mhZe W] WA, SR
hgpmtREREERIEE. B ECERTAGE
TRERRPN R, BT ERB/NMYER LR
R X LN L 7Y e sV 2 50 2 N | B e =
20RO BEE BT LA RC 3 ith AR
F A EERSXRAHERLBEE, BH L5
M AR B SRR (M A, 2018), KA
+E R Y ORI AR S A 1R R A R
X o R EEZEMS LUHA T 7.44~937, F3
B4 8.74, %, A - 2R K, SEu AT 0.52~0.73,

10 000

1000

100

10 -

R/ ERRL A

R L 2B

L.a C‘e I;r I\}d S.m E‘u C;d T‘b D.y H‘o E‘r TImY.b L‘u

BE7 =M R ERE LI E# L T R BN R A AR L B AR

XE(FEELZXRER L TRHGIBXHEETWSE, 2013)
Fig. 7 Standardized partition pattern of rare earth element

chondrites in Qishan section, Xifeng, Guizhou

SF-Y(E R 0.61, K BN B WY 5 R, 6Ce H A T
0.96~1.09, -3 1.03, W B 1F 5% . 6Ce IE 54 1
Ji PR AT g KA B E AR T i FR v, 6Ce B IE 59
AL R, 6Ce 1E 58 Bl 38 ik A S J2 S Ak PR 58 i 3G
ifii 6Bu £ 5% AT g 2 KK i 1 F A Bu 1) £ 5%
b, Eu™ R J5 K Bu” LA J5 5 Sr®'— itk i i Ok 1Y) 45 2R
(BB, 2002) o B IH (2013) 58 T SR M A &6 %
A, AR L REE PR A XS 2 800
# SEu U8, XA S B 5 KGR A OC, T
i B AR I RS KAk e B R, AR5
(14 o VS 2L IS B B - 5 HE)2 OEu L B i £ S
6Ce W 5 1F S, e a2 5 X RA WL A
BHIERFR, X 55N VTAR AL X E & X R A
AL FERTE 0 R —B0(3 2) (BRFAE, 2017; & R4,
2021; B FH S, 2023),

R2 BInRHEIWERMER10)

Tab.2 Comparative table of rare earth element data analysis results (10°%)

24 K- X D T K WX G W 1% R @ LRI
(A 52
>REE 556 4272 557 281 1178
LREE 496 3737 513 253 1055
HREE 60 535 45 28 123
L/H 8.27 8.15 11.40 9.05 8.60
SEu 0.70 0.31 0.77 1.10 0.61

T OF ASCRA RIIAE, 2021, BB ILXRAZ DA4MRER T @5 ASCIRIFESE, 2017, MR IIXRAZ L7 FE; O
A SCHRS A, 2023, BREILXIREZ 2R TS, @5 A SCIRBIEDISE, 1992

AT HAG -+ E A B AT 609.98x10 “~
4746.42x10°, SEH{H K 1612.01x10°, HF — LK 7"
TARSR BRI S 4% . SR gT S E s — 2D An 4k,
£l b 4 (DZ/T0204-2002 ) Hh A Toll 54 437 0.08%, ¢

ANTT SRR BE (1 m) Sk 4] 43 B, ¥ w3 i %l 4k 1
B3 LW AR)R . HAR R AR R 1 m, it
ALY BB AT 0.16%~0.48%, HIEFE 4 0.29%,
WAk Z B O ot A 1 481 ) S /05 I TN A 32 ) 3.63,
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BA LI E T M E; e R 1.4 m, 76 1
ALY B 0.09%, 016 2% 1.125; EAFATRIESE 1 m,
fis + A AL W B AT 0.06%~0.10%, 1AL 2
0.09%, " fb 22 % 1.125(5 3) . AR B A vt — 44
BV ME, B R K. KA WL sE

+ 0 R ] RE S th e LR s R R
+ e R R, K] 106x107 (B4, 1992),
AN B R ZLM I XAk, AR TR E AR, AT RE
T B ABLF YLV A8 5 25 KUK T B2 XA 7 5 - W
HUFG 8 R (Yang et al., 2008) .

®3 RMNBEEBEUIERLEREFARSURLIEUDEERITR

Tab. 3 Statistical table of total rare earth oxides of different lithologies in Qishan section of Xifeng County, Guizhou Province
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