2023 4F 40 45 it JH Ho 5

- 224 - GUIZHOU GEOLOGY

RMBMEEF=BHXIRARBPRERMIKUF
FARTRINE S

fIRA K & e BARE

(1. SN BEHEMR 159 A, 5t SHFH 55008152, St A B LA TARA R, SN 5P 550081)

[ ZEIATENANREZEIEFTRLSLEETERNL, ARIAFLEEMER ¥ = &5 K% 40
JRARH P R AR 21 kg AR, oMK E R E T, L 694 FA T 57.67x107°~ 641. 37x
1072 18 (35 332.43x10°°) , R &4 4% T 0. 14%49 Li,0 4% ;%% £ L% (LREE) & &4
T 95.97x107°~516. 12x10°Z 3] (F3% 257. 78%10°°) , &4 &40 % T 0. 06% %) REE,0, 4%,
5T RAL & B F R MR L5 REH £ FAKCT L 4E 0.05%~ 0. 098% , i@ T 2t & M # X 4 &
BRTEAAROREAZT M EIAEZRBAFZSN AN BRI sRELELZLELS LT
FFEILFAAM  AATE & Li Y . Cs . Rb 44 T%, 54 TI.Ba.Sr.Cd. In F 5 CEFL BT
A N;HEALZEZ(IREE) AT 108.37x107°~ 589. 76 x 10 ° 2 Ja] | F- 3444 4 295. 70x10°° , #
IAZERSBXBAETHEHLEENEME S AAFIE, AARWAZH R Eu 7% ;(La/Yb) oy
(La/Sm) #2(Gd/Yb) B 7, BEMLZ A 5B L BH L)WY H EHh L08R E RN
B, WA ELFE Eu F% A La/Yb-SREE B T4 5k 5 £ 2 kR TR E LK ERBEX
KBE—RHEHBE TR GRS, L P RARBEAS KRR TG FMERR FE PR S F
B R R E— KGR L K B Ao U5 KL & A % ;4 2 845+ % (Ceanom) . St/Ba #= Rb/Sr
LA, BMMR 3 B R AR T AFEREH RN FEHIRE W, & TERK—F RKIRBRIFRIE, K
RE BT R—BAKRE,

[ REBIA ] 42 4% 8 28 s W3 RAL 57 IR B ; 0% 280, ML X

[ PB4 S | Ps3a. 51;P632;P588.21 [ SLERARIZAG]A [ 3XELRS ]1000-5943(2023) 03-224-09

Vol. 40No. 3( Tol. 156)2023
3L 156 1)

1 5]

YLz N T B2 AR AR A Tl
FUHT BTG S 260, S A R R 2 My i 22
A R 22—, B e B 2 B R R I p (B
(Schulz,et al. ,2017) , LAk, 7L E SBVY R ZE
IRAEE AR K S5 E M R T 5 O E A SRR
R IR (IR IEESE,2020) , B K LK 434
TR AR 5% A7 v R )1 K VR 1T JE B ( Benson et al.

T

[ WFm BH#I12023-04-14 [ f&[E H#1]2023-06-26

2017 ;Bowell et al. ,2020) ., 7EFRE PE R X H T
= 252 L = 1 TR R I il Tl s o2 - RUT 2
) LR 3 W3 AR A Rk ik 2R /R T T T AR Y
o (ETHLAE,2019; RIAKSE,1989) , k2N
K BRE 8 KA BERCE (R4, 1994) , BA
AR SRR E AU B E A A REIE (O
85,1990 FMHESE 2018) . H T, BFxf &g TUa I IFST
AEXTAD FE B R AR P U1 53 M A5 38 43 b X
TR e A U-Pb AE2E 045 S bk b~
SEIT T AITSE (LR BR 45 2022 A 4E 1990 ; #R Y

[1EE R 1R E (1989—) , 55, ARG BT 504, A A5 FH 4 o 5 sk fh 2 7 2 A
[BIER ] K (1982—) 5, G0 T AR, DA 3t 5T 55 b R A 2 08l e T4



53 4]

AR 25 ST N B DX rh = B G G 20 IS ARk S M R AL R S TURR IR 43 A - 225 -

TR 2020, 1 == K&, 20205 F0HE 25, 2018; T T 41
85,2019 88 KAE,2019) , XF 5 PG 5 M b X 4 52
BRI IR AW S, FESOINAE BT — Rk R
T REA T SIBOR S B, AR IR T AR BN 1 X
SEGS RA SR GA T R £ 4 R VR A T
5, BAEANZ X R AR 2 48 1Y S
G, VISR 5 0 BRI AN 25 DR I 2% ) LAY
{H, BF5E“ S 02E" o (76 ) o R bk ik 2= e
AEXH T3 M PG P i X b = B S 2 DU IR B | X
D NNy R L G T R 7R ) By (i P NP S
RHAEEEY,

2 XiEEE=E

50 b DXl Ak 5P AR P RS, K M i A
F L FibE(IV-4-1) TR X (V-4-1-1)
HVTRE AL (IV-4-2) X R IX (IV-4-
2—1) WA DU G 15 BRLIT A5 5 A 1 74 2% (BEAE ]
.,2017; 8 1a) , XD T WiE s 2 fa i
— B3 37 3 L) i 300 RN 5 2 o e R T [ A s 3
K EVIBR TRAZR ARR SR SR
VEFR RIS DU &R B R 35 2 (50 108 3 T BA,
1973), HEEMHLZ A0 EBH A& R D4
(C,Pm) \ Z&RFHH(P,m) KB I LA
(P, jem) oA (P,1) =& F KA (TS) .
ST (T L)) ORI (T,g) ML (T,y)
FEBTOR (Q) (ARILE2011)

XA CUSLH (T,g) ICHBHE A B KA (SR )
LR LZ R sk B s2aB Btk e L R 0.2 ~
3.2 m, T REBRITHME (T, /) 584 —B
(T,g") Z I8, =& W VAT A G, Bt d
PUBL T8 IK 2 R R = A4
M s A RS BRSBTS A s A, L
FIRGIRZEYOR A = ik AR Az A e i
FEHERE A o RIS — B 1A K
JEJZ VI 2 5 & K €6, JEE 22 10 i K2 Bk 52
IREFEFZ A ER A BT DS . RIS A
IRERAAZ G K IR BE IR G (B2 ) , 2 R,
R RS A s A S K OEYCR B 2 Mk
FA 3 AT AR R S (ST 108 M BA
1973) , RIGQEH ST ANz 20k
E FHEHL WA M R LI T - =& 5
P 2 (B4R AR ,2002)

3 EmENHMAE

AR SR F 5048 PG 3 45 M 1 DX DG 2 K
BRI B IS (G ) R 21 PR, 257
XS I (08 £ X B 1A | % 18 FUB
AL (K 1b) , FESCRIEZAT, o/ B 25 XK
A A SR T B HE AR A KR B /D BT B 8 Sk XL
X AT A R, FERCREEFHE 2 1.5 ke,
SRAEJG S BV ARE S AR IR AT, DA kTS gy, A
UCOREEN 21 (FRE S Y ik sk, SO 1 | Btk
W3E , FEH WS NA RA T SHRIET )
K SRl

B OR OC R TR A R 26
FEI A HL 2 ] A PR JEROR 5 4 B AR T3 ) (1CP -
MS) , 7E 5t M A4 B 15T =) S 56 28 58 A, A DA 3
SRR T M 773:) GB/T212-2008 FT¢ RERR
A AAEII T TS 30 T3 44 MR T R Y
MEYGB/T 14506. 30-2010 447, Al H fu 57K
o3 G B PR R B B I A R B R R
i Al RS B B2 VEA VEL VRV VBKET BE B L B
AR K I o o B R/ € T = = S
T 34 WE G, A% 34 0, SH% % 100%

4 FEAMIKNYFHEE

4.1 [HEILR

BUAREMPMEITTR SRR 1, HER
FE 2b LA SR GA KA TR 5 LR
SeIC R FEILFHAT X E 4 Li Y Cs . Rb 55H
FHICE, LY. Cs . Rb B &40 K 57.67x107°~
641.37x 107 (- 332.43x107°) . 19.50 x 10°° ~
137.64x 107 (°F- 44 51.56 x 10°) . 43.98 x 10°° ~
370.72x 10°° (SF-1 199.92x 107°) il 1. 68 x 107° ~
23.31x107°( 47 8. 82x107°) ; 541 Tl .Ba . Sr.Cd .In
SO E L JEICE Ni, Tl Ba Sr.Cd In Ni 1
EEA MR 0.11x10°~ 0.81x 107 (F 15 0. 34 x
107%) ,25.42x107° ~ 295. 67 x 107° ( 4 113. 05 x
107°) . 13.65x 10 ~ 123.18 x 107 (*F 1 53. 15 x
107°) ,0.05x107°~ 0.35x 107 (°F-1 0. 12x107°) |
0.03x107°~ 0.20x10™°(*F-3 0. 11x107°) Fl1 0. 94x
107~ 101. 53x107° (1 21.99x107°)



- 226 -

2023 4 40 &

o N\

HhS
£ wj?“

T

N
-

C

(b)

B 1 N X M BRI T B (4 1:20 7 48 B iR b S 2 ) )
Fig. 1 The geological structure diagram of Panzhou area in Guizhou( after 1:200000 county geological map)
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Fig.2  Chondrite—normalized REE patterns(a) and upper continental crust—normalized trace element spider diagram(b) for the mung

bean rocks in Panzhou , Guizhou( normalized values after Sun et al. ,1989;Mclennan,2001)
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Fig. 3 Diagrams of 8Ce vs SREE(a)and 8Ce vs 8Eu(b) for the mung bean rocks in Panzhou, Guizhou
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Fig. 4 Diagrams of 8Ce vs(Dy/Sm) cy(a)and La/Yb vs SREE for the mung bean rocks in Panzhou , Guizhou
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Analysis of Geochemical Characteristics and Sedimentary Environment of
Mung Bean Rocks at the Bottom of the Middle Triassic Guanling
Formation in Panzhou area, Guizhou

HE Cheng-zhen'’,ZHANG Chao' ,MENG Xin-zhuo' ,ZHOU Zhong—-qing'’

(1. Team 159, Guizhou bureau of coalfield geology ,Guiyang 550081 , Guizhou , China ;
2. Guizhou Qianmei Foundation Engineering Company ,Guiyang 550081 , Guizhou , China )

[ Abstract] In order to investigate the enrichment of lithium and multiple metals in the mung bean rocks of
the Panzhou area,21 samples of mung bean rocks were collected from the bottom strata of the Guanling forma-
tion of the Middle Triassic in the Panzhou area. The analytical test results showed that the content of Li ranged
from 57. 67%107° to 641. 37x107°( average 332.43x107°) , with the highest content equivalent to 0. 14% Li,O
content, which is much higher than the boundary grade of 0.06% for solid and exposed salt mineral depos-
its. The content of light rare earth elements( LREE ) ranged from 95. 97x107° to 516. 12x107°( average 257. 78x
107°) , with the highest content equivalent to 0. 06% REE,O, content,which is higher than the lowest industrial
grade of 0. 05% to 0. 098% for light rare earths in weathered crust ion—adsorption type rare earth deposits. The
systematic trace element and rare earth element geochemical analysis of the mung bean rocks in the Panzhou ar-
ea showed that the content of most trace elements in the mung bean rocks is almost consistent with the abun-
dance of upper continental crust elements,with relative enrichment of rare elements such as Li,Y,Cs,and Rb,
and depletion of dispersed elements such as Tl,Ba,Sr,Cd,and In,and transition elements such as Ni. The total
amount of rare earth elements ( X REE ) ranged from 108.37%107° to 589. 76x107°, with an average value of
295.70x107°. The rare earth element distribution pattern diagram showed a right—skewed distribution character-
istic of light rare earth enrichment,with a significant negative Eu anomaly. (La/Yb) .y, (La/Sm) .y ,and ( Gd/
Yb) .y showed that there is obvious fractionation between light and heavy rare earths, moderate fractionation of
light rare earths,and unclear fractionation of heavy rare earths. Based on the interpretation of the rare earth ele-
ment Eu anomaly and La/Yb—2REE diagram, it can be inferred that the mung bean rocks source rock is a mix-
ture of sedimentary rocks, granite ,and alkaline basalt—continental rift tholeiite , with the sedimentary rock com-
ponent originating from the Luzhou uplift area on the north side,and the granite and alkaline basalt—continental
rift tholeiite components in the source rock being related to volcanic eruptions. The cerium anomaly( Ceanom) ,
Sr/Ba,and Rb/Sr of the mung bean rocks indicate that it was formed in a warm and humid semi-restricted
platform environment in the Panzhou area,in a freshwater to brackish water sedimentary environment, with the
water body in a weakly reduced—oxidized state.

[Key Words ]|  Lithium; Mung bean rock; Geochemistry; Sedimentary environment; Guanling formation;

Panzhou area



