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Fig.l Geological profile of the Yunnan-Guizhou area

(a) simplified tectonic map of the South China Block ['"); (b) geological map of the central Guizhou Province!'®); (c) geological map of
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Fig.2 Typical rock types of the Daoshitou Formation in central Yunnan
(a) Basal mud-crystalline carbonate rocks; (b) bauxite claystone with interbedd udstone; (c) dense massive bauxite

claystone; (d) pea oolitic claystone
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Fig.3 Petrographic histogram of lithium-rich claystones of the Jiujialu and Daoshitou Formations
(a) Weng’an profile of the Jiujialu Formation, Guizhou (WA); (b) Yuchong profile of the Jiujialu Formation, Guizhou (YC); (c)
Longmashan profile of the Daoshitou Formation, Yunnan (LMS); (d) Hongpo profile of the Daoshitou Formation, Yunnan (HP); (d) Fumin

profile of the Daoshitou Formation, Yunnan (FM)
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Fig.4 Mineral compositional characteristics of claystone from the Jiujialu and Daoshitou Formations, and their

relationship with Li content.
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Table 1 Major element (%) composition of the Jiujialu and Daoshitou Formations

JUP R (EIEEPR il

TERE  ME Akl wmm PEE g/ mokl vmm o EE

(n=25) (n=25)

Si0x(%) 12.70 95.13 47.22 16.43 1.73 96.13 50.12 19.7
TiO, 0.01 4.28 0.93 1.02 0.28 5.40 1.77 0.97
Al,O; 111 44.81 28.37 11.32 1.70 77.55 31.92 15.32
TFex05 0.47 59.43 8.30 13.55 0.10 11.29 2.40 2.83
MnO 0.00 0.22 0.01 0.04 0.00 0.02 0.00 0.00
MgO 0.01 1.88 0.63 0.52 0.00 1.60 0.30 0.42
CaO 0.02 007 0.04 0.01 0.04 0.43 0.08 0.08
Na;,0 0.02 025 0.07 0.06 0.01 0.39 0.09 0.10
K20 0.07 8.53 251 2.57 0.04 8.60 1.27 243
P,0s 0.01 0.12 0.03 0.03 0.01 0.10 0.03 0.02
CIA 65.04 99.59 89.55 9.60 80.12 99.73 95.24 7.21
ICV 0.04 6.64 0.83 1.47 0.06 0.87 0.22 0.21
PIA 93.29 99.85 99.12 1.38 93.77 99.89 99.12 1.31
ALO:/SiO; 0.01 1.39 0.67 0.28 0.11 44.78 2.34 8.49
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Table 2 Trace element (10°) composition of the Jiujialu and Daoshitou Formations
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(n=25) (n=25)
Li (10%)  2.65 1 144.01 154.51 280.98 13.56 1786.53 41859 457.77
Sc 2.52 80.49 25.27 20.54 1.69 58.52 25.87 12.17
A% 8.00 411.18 125.12 107.49 13.39 506.08 188.74 114.34
Cr 17.03 300.74 117.52 96.58 10.22 563.66 261.33 146.85
Co 0.29 182.22 18.93 47.22 0.25 35.50 7.02 8.17
Ni 1.51 390.38 57.70 99.16 1.66 121.32 39.96 37.96
Rb 1.59 170.82 44.28 45.49 0.72 213.84 37.09 66.92
Sr 2.85 143.62 53.74 46.92 7.01 102.08 29.21 23.25
Zr 5.19 156480  339.79 444.67 147.76 312662  806.19 586.68
Nb 0.16 112.83 21.29 25.59 6.08 108.74 43.84 23.62
Ba 11.05 689.67 149.95 166.39 2.27 186248  210.90 489.85
U 0.25 34.79 6.73 7.41 1.59 29.46 7.10 5.30
Th 431 242.93 37.03 46/93 4.76 108.72 46.22 21.86
Y 2.76 581.50 53.51 114456 12.37 262.85 54.00 48.19
Ga 0.82 99.24 32.83 31.17 2.79 164.79 51.75 32.65
Ta 0.02 10.64 1.64 2.24 0.46 9.60 3.12 1.74
Hf 0.12 4706 9.67 12.99 4.19 92.18 22.22 17.19
Pb 7.46 301.52 68.14 74.46 433 129.79 26.65 25.09
B/Ga 0.44 16.52 3.75 3.60 0.28 13.12 1.64 2.58
V/VANi  0.04 0.99 0.67 0.34 0.52 0.99 0.82 0.12
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Fig. 5 Harker variation diagrams of main oxides (w.%) and trace elements (10°°) of the claystone in the Jiujialu

Formation in Guizhou and the Daoshitou Formation in Yunnan

3.3 S5EXBEMTE (UCC) BIXTEE

St S AP A =R A SRR A B C R RE GRS R R
B (UCC) BT TIH— L0 (Bl 6) , ZREW, StHAAPERM =R A LAR T
£ CaO. NayO. MnO W& 541, f8/n 7 i X4, Rb. Srv Ba. MgO. P2Os B &
T, K0, SiO 83T, HA SN A Co. Ni th2ITHEH. Hir KW EEE

&%, R Li BEFEE, RUF AR SEPMETR SR LRI E ERE, Bk



FFEE: R R E SR i R I S L L

JRARE AT NACAARRLR EA ARG R SN B E P, 5 PAASPOF:f i o R I — (S E A B,
B ALOs. TiO24F, SiO2. MgO. CaO. NayO. KyO. Fe,03 2 F B E W LM o HisH, &£
W REAAE XA TE I AR, BBk 4E B LR K. Na. Cav Mg S RKEFH, AIFIRN Fe.
Si g/, TETERT AL Ti WM B a4, feon 7RIS AL AR . TTER T Rb.
Sr. Ba4l, WMETRHYEMNEESH, RUHTH ZEZMAETRLT WA 1o, L
Zu4P 2 TFer05 (0.47%~59.43%) + K0 (0.07%~8.53%) S &AL K, ArdilmZ 5w,
X AT RS2 B T R I FR o 0 3R (R IR T Bl ARAE S VR X 22 57 55 R R IR R IR B2

[ s JLBedni
R ] o {83k
i s
10 £ =Pl
o L}
i . .
O LR L i :
O " " | a3
-] | nln—" = -" == l'. i
= v o o h
Oz ? o L | *
HE- ¥ e ]
e | n L ] ®
| § .
"
UI E ® \ v n
F |
® ¢
o M
0.01 !t 1 1 1t ¢ & 8 ¢ 9§ 0 8 0 8 9 9 @0 ) ) & ) ) |
b Ry S By < ¥ N T U S b G A G -‘ru o l’o e, L")frj ooV fo’ 0

K6 St MM X LA M 2 p 3 X Sk A o R s . B TR R &
T35 _E b SERUE R B SCHR[29]  BORTIE SRR v i T TUA HUE R H SCRR[30]
Fig.6 Major and trace element spidergrams of lithium rich claystones from the Jiujialu Formation in Guizhou and

the Daoshitou Formation in Yunnan

34 WEImE

Mot e R B AR R 2 R I, BER IR EEE M. Bl I35 5 Bl i AR A2
HF R R AL 2245 BB R e MG oo R BEOR A REE, BN RS REE 2153
(¥, EEARAR BN, REE &8 FE K 00T BUR BRRES IARFERY. i1k 3 fim, U4
PAF LA TR ETR S E (ZREE) , BEMLHAET (LREE/HREE) 835 TE4k
MR, — 7 TR P M X R 2 (DU 22 5, T It 5 B U SR A LR ot 7E LA T A

B, BEHETOEE M.,
=3 NZBIEFEARLENFELITE (109 HAR

Table 3 Rare earth element (10°°) composition of the Jiujialu and Daoshitou Formation
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La 2.74 202.47 49.13 48.75 3.16 318.50 61.84 84.98




Ce 8.87 1793.81 186.84 353.46 9.25 245.88 83.26 67.72
Pr 0.70 35.00 10.05 9.57 1.09 87.20 14.85 20.18
Nd 2.88 99.57 32.37 30.06 4.55 321.62 51.72 71.84
Sm 0.72 30.07 6.29 7.23 1.26 58.72 9.35 12.24
Eu 0.14 6.42 1.27 1.57 0.21 11.65 1.77 2.32
Gd 0.60 42.78 7.66 11.50 1.32 61.38 8.68 11.77
Tb 0.11 12.75 1.59 2.77 0.26 7.68 1.46 1.46
Dy 0.64 104.40 10.79 21.20 1.78 39.60 9.28 7.36
Ho 0.13 22.11 2.17 4.41 0.39 7.00 1.91 1.31
Er 0.36 60.07 6.02 11.84 1.23 16.86 5.71 3.31
Tm 0.05 7.67 0.84 1.51 0.19 1.99 0.89 0.45
Yb 0.36 46.47 5.41 9.10 138 12.47 6.19 2.85
Lu 0.05 6.37 0.78 1.25 0.23 2.04 0.94 0.43
2REE 20.14 2123.44 321.23 429.69 39.83 1178.58 257.84 273.48
YLREE 16.12 2020.33 285.96 408.15 20.26 1031.70 222.77 250.08
XHREE 231 395.70 35.27 61.14 6.77 146.88 35.07 27.41
X(LREE/HREE) 0.60 59.41 13.59 12.39 0.84 14.37 5.93 3.75
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(a) chondrite-normalized rare earth elements (REE) with average values for the Jiujialu and Daoshitou Formations and post-Archean

Australian shale; (b) chondrite-normalized REE patterns with average values in the underlying bedrock
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Provenance Characteristics and Lithium Enrichment
Mechanism of Bauxite-type Lithium Rich Clay: A
Case Study in the Yunnan-Guizhou Region
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Abstract: [Objective]| Lithium rich claystone deposits with great potential for mineralization have been found in
the bauxite-bearing sedimentary strata of Yunnan-Guizhou regions in southwest China, but the current
understanding of the material sources and lithium enrichment mechanisms of these bauxite-type lithium rich
claystones in these areas is still significantly insufficient. [Methods]dn'this,study, two sets of bauxite-type lithium
rich claystone systems, the early Permian Daoshitou Formation in Yunnan and the Lower Carboniferous Jiujialu
Formation in Guizhou, were analyzed in terms of their mineralogical compositions, major and trace elements, and
the compositions of rare earth elements. Combined with the results of previous research, the study systematically
explored the source attributes of two sets of bauxite-type lithium-rich claystone systems, which were formed in
different epochs but have very similar petrographit.characteristics, as well as determining the factors that led to the
anomalous enrichment of lithium. [Results] The results’showed that the differences in source properties between
the lithium rich claystones of the Jiujialu Formation in Guizhou and the Daoshitou Formation in Yunnan had a
significant influence on their lithium content. In general, the development of the Jiujialu Formation, which has
relatively low lithium content;” is” elosely related to the weathering and denudation of impure dolomite in the
underlying Loushanguan GroupsJts original source may have been Neoproterozoic-Middle Proterozoic neutral
acidic magmatism, which is significantly influenced by Mg-Fe compositions. The formation of Yunnan Daoshitou
Formation claystones with relatively high lithium content was significantly influenced by the recycling of
Ordovician sedimentary rocks, while the source connection with its underlying carbonate strata was weak. Their
original source was dominated by neutral acidic magmatism. In addition, the lithium rich clay rocks in the
Yunnan-Guizhou region were hosted by either kaolinite or illite, and the drainage of the watershed during the
depositional period and the effect of coexisting ions in the water body played important roles in restricting the
lithium enrichment in the clay. [Conclusions] Analyzing the provenance of lithium rich clay rocks in the Jiujialu
Formation in Guizhou and the Daoshitou Formation in Yunnan, along with the occurrence of lithium-bearing
minerals, is of significant importance for understanding the ore-forming processes and controlling mechanisms of
clay-type lithium deposits.

Key words: Bauxite-type lithium-rich claystone; provenance characteristics; lithium enrichment mechanism;

Yunnan-Guizhou area
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