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T BUAT Y S BRI A (1) TR 4, 2015 XM TR A
2018) . X, AEFg T FE R G B A A &R ik
KEH—EFHE Ni Mo,V PGE Ba % £ 48
¥ )2 (JEAEEE S ) 1973 Fan Delian et al. |, 1984;
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4§, 2005; Jiang Shaoyong et al. , 2007; Han Tao et
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Fig. 1 Simplified paleogeographic map of the Yangtze Platform during the late
Ediacaran to the earliest Cambrian ( modified from Chang Huajin et al. , 2018)
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Fig. 2 Geological map of the Sansui vanadium deposit in Southeastern Guizhou and stratigraphic section
of the study area (modified from Deng Xusheng et al. , 2014&)
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Table 1 Geochemical data and parameter characteristics of the Sansui vanadium deposit in Southeastern Guizhou

?E Mo | 10C | Mo V |EF(V)| Ba |EF(Ba)|EF(Mo)| EF(U) | Th/U |U/Th|Y/Ho| U AL 0 lgM Ig@
2 (%) | TOC (%) ng g ng/ g
21/ 43.50 | 7.07 | 6.15 | 2185 [39.21 | 3597 | 12.56 | 55.68 | 23.04 | 0.21 |4.80 |34.64|33.6|7.91| 1.53 0.85
20(34.20 | 8.07 | 4.24 | 2142 | 42.22 | 3561 | 13.66 | 48.09 | 28.93 | 0.16 |6.32(37.55/38.4|7.20| 1.58 0.78
19]89.30 | 14.80 | 6.03 | 7233 | 54.52 | 3404 | 4.99 | 48.01 | 36.01 | 0.04 [23.90(28.97| 125 |18.83| 2.10 0.72
1820.10 | 3.52 | 5.71 | 1591 | 31.02 | 2877 | 10.91 | 27.95 | 26.00 | 0.18 |5.43 [37.64(34.9 |7.28| 1.54 0.81
17| 12.78 | 1.44 | 8.88 | 608.8 | 176.3 | 3421 | 192.8 | 264.1 | 115.3 | 0.05 |20.59|46.14]10.42]0.49 | 1.02 | -0.30
16| 43.00 | 7.06 | 6.09 | 7827 |79.81 | 5833 | 11.57 | 31.28 | 17.53 | 0.39 |2.57 |34.88|45.0 |13.92| 1.65 1.24
15/20.10 | 1.10 | 18.27 | 1771 | 12.99 |11404| 16.27 | 10.52 | 6.03 | 0.82 |1.21 |29.37|21.5 |19.35| 1.33 1.25
1422.10 | 1.18 | 18.73 | 1973 | 14.58 | 7825 | 11.25 | 11.65 | 5.65 | 0.82 |1.22(29.87(20.0 |19.21]| 1.30 1.21
13]28.60 | 3.64 | 7.86 | 1355 | 437.2 | 2404 | 150.8 | 658.1 | 218.2 | 0.03 [30.20(39.25|17.7 | 0.44 | 1.25 | -0.23
12| 16.54 | 2.16 | 7.66 | 776.4|290.0 | 1326 | 96.38 | 440.7 | 132.7 | 0.06 |18.09(39.15| 9.3 | 0.38| 0.97 | -0.29
11]10.30 | 2.47 | 4.17 | 843.0 | 166.2 | 1860 | 71.33 | 144.8 | 72.47 | 0.07 [14.27]49.25]9.62 | 0.72| 0.98 | -0.17
10 19.70 | 3.25 | 6.06 | 2970 | 240.9 | 6623 | 104.5 | 114.0 | 80.27 | 0.09 |10.61|37.76|25.9 | 1.75 | 1.4l 0.39
09| 5.17 | 0.60 | 8.62 | 423.0 | 166.8 | 7474 | 573.3 | 145.4 | 118.0 | 0.07 [13.98|47.93|7.83|0.36| 0.89 | -0.25
08| 8.65 | 1.54 | 5.62 | 1114 | 287.5 |82106| 4122 | 159.2 | 80.96 | 0.06 |15.97|40.83|8.21|0.55| 0.91 | -0.29
07| 2.86 | 2.81 | 1.02 | 64.70 | 3.18 |196.0| 1.87 | 10.02 | 7.62 | 0.93 |1.08 |28.66|4.06|2.89 | 0.6l 0.58
06| 0.46 | 0.48 | 0.96 | 19.70 | 1.65 |111.0| 1.81 | 2.76 | 4.08 | 1.65 |0.61|32.79|1.27|1.69 | 0.10 0.32
05| 0.41 | 0.08 | 5.06 |20.40 | 1.39 |139.0| 1.85 | 1.97 | 1.40 | 4.44 |0.23|30.72|0.538|2.08 | -0.03 | 0.38
04| 0.83 | 0.64 | 1.30 |25.80 | 0.90 |437.0| 2.95 | 2.05 | 1.18 | 4.16 |0.24 |27.26|0.888| 4.09 | -0.05 | 0.57
03 3.99 | 1.33 | 3.00 |56.30 | 4.44 | 5061 | 77.64 | 22.44 | 2.83 | 1.59 |0.63 |29.26|0.938| 1.80 | -0.03 | 0.17

L RPRER SRR T “SYC" s TR E BN ny/ g,

LecoCS230 fbin s Ml , AXS R IR 2ZZ 8T 5%

B AN (Tribovillard et al. |, 2006, 2012) ;

fla A o0 2 MR TE b B2 B B TL 2 B
FERTH R IR Ak 2% 5 A e = Se L, it 72
7 AREL S0 mg TR ZMEHR S A 1 mL &
SRR 1 mL SRR ;8 LR SR A N rp 3 3t
B THAR T 185°C Nk 35 h I EE S ; 772 315 B
R BRI A AR EZE T A 1 mL &SR
kgLzE i 4, mJa THHTIA 200 ng 9 Rh
FREWE,2 mL EA502,3 mL 255 F/K, B S T
B, T 140°CHTHA 5 h, R HSBGE A, #55) )
0.4mLAWEHLET, £ E 10 mL, &5 7E
ICP-MS L, MEAZERIFHR 1,

3 4%

Bl (TOC) & 24T

SYC # A R i b, TOC BARAL T3 i T i i)
B Hod  BRYE ToC SR T 0. 08% ~
3.64% , KIWIKIZMHE, TOC {H R 1. 1% 447, 5%
IR AN L, JUT T TOC &5 B 3 R Ay, 4 il
BLERZ TOC & hm, il ik 14. 80% (SYC-19,V =
7233 png/g) o
3.2 TEHIKLFHEIE

H T AR R TR R A R D
M E SR FER I N AT e R E £ RZE0T

3.1

Tw(X) [

(w0 (AD Dy

Tw(X) [

Cw (AD) [ e

K X SRR AR HIF8 /R J6E (W Mo U) , AUC $5°F
14 F #5750 (Mclennan, 2001) . i1ELERFH Mo,
U,V & LT BETE B8 Al 20 R 32 3 T v | e
FEXOL R Z N 8 2R, LT T A s 2 A
— WK R T, Z 5 B AR, AT R, Th/U
R0 52 8 1 A S B AR AR . Mo/ TOC B R K 1L K
JEHEERT 15 40, AR R /NT 15, U/Th {B7E
R BT, B OLRK)Z B R R, LT
M EEZL U/Th (AR RIS, Y/Ho (H
9 27.26~49. 25 14 35. 89,

EF(X) =

4 e
4.1 MRRESH

HiE—FME R RS TT R  EEIS 5T,
5o FE A K R TR s 4 (Tribovillard et al. , 2004,
WSS, 2009) , TEBAT SN S TP KDL
B Mo RERS A AU HEPERALIR S, 2 Mo
WER IR F>100 peg/g 25~100 wg/g.<25 wg/g I,
AR I NN ERE S LS EAR e i A ANLEI /G G 1K LA
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Fig. 3 Discrimination diagram of sedimentary environment of the Sansui vanadium deposit in Southeastern Guizhou
(modified from Algeo et al. , 2006)
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Fig. 4 The vertical variation of Mo, Mo/TOC, EF(Mo), EF(U), EF(V), Th/U in the Sansui vanadium deposit,

Southeastern Guizhou

BiAEARZS (Scott et al. , 2008) , fHIAZ, 32 WALfIA
Poki sy | AL A A TR R DR 55 R R S, Mo R S 275
JELIN ] PN B AR 2 B M 52 F 1 K SF (Scott et al.
2008; Algeo et al. , 2012) . HAMFTIEH, VI A
i P A —BRAL KA Mo/ TOC {H 51K Mo ¥k

SIEAEOE R (HUUR 2 A e BR 2 B X Mo A —
FERZIR 5 A Az BRSO, WK TP Y Mo [RIAE 275 16
JZHE (Algeo et al. , 2006, 2012), #it, HEHE Mo/
TOC {H AT [B)H2 30 1) 23 R BR AR, o Mo/ TOC {8
h>35.15~35 Fi<15 43 S WLz B b B R )
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FR 75 H IS (Algeo et al. , 2012)

SYC T B4 25 B AL AN LT T 2 PR G R A Mo/
TOCAE 7 , LTS T Ak 1 5% o0 1 B Ry PR 34 455
(Kl 3a), EF(Mo)5 EF(U) fHEMI TR, K2
BORE SR AR K 1Y 0. 3 F5F0 1 522 18] (& 3b)
2 BT A 55 R URRS 32 FF O PR 4D 25 4 PR ( Algeo
et al. , 2012) , E—C it JERTY] | B 7R = FHD 2K —
A TR A X (B 1), BARFER LR kA
(RIS 2 (R (0 Ao YR AP A X 5 TR IO 1 1 342 3
PERESE (Li Chao et al. , 2017) ,{BAE X 5
FF kit EAR R ( Goldberg et al. , 2007) .

— R, DURUK AR T Th/U {E4F 0~2.0 1%
FEAIA 2. 0~8. 0 R AM—A A, KT
8.0 NEALIAEE (Kimura et al. , 2001; Chang Huajin
et al. , 2012) ., %4, EF(Mo) \EF(U) [EF(V) B4
FH, LA EF (Mo) —EF (U) Pp72 Bl fgtis ] 1411
Wit B K (R 19 4804k 38 JR 2% 14 ( Tribovillard et al. |
2012; MRS, 2015) , EREIHURICR K H(H
LRGSR SYC H) T B A5 B 20 R0 450 4H Ak
A, TR UURR A Hh AL A R R AR Sl
OO A AR DO — 2B i, 76 K L R JZ BT, UL
FUREE &4 T — WK B sl fEEmfb—IR & AL
() —BAL M BRAS S R . FE LT T e AL R, DT

I5E F AL A o i AR A5 1, LB SR B A L P A
e A P (& 3 A 4) sl i E S R
B AS 2 JA] A O 2 AT LA R IR, SYC 1) 1 AR & SR A
PR 2 R B SRy BIR , LK AR Sy ffe S0 TR A4S 14 Vg 7K B
B, XMOERRBAEAA R T OL0 S
(Han Tao et al. , 2018)
4.2 YIEENFIRT

EAVR R, T e ER 2RI E
Z B PG 3 (Han Tao et al. |, 2017) , HFUKTIRUA
f) U/Th>1, IEH VIR A AT U/Th<1(Rona, 1978)
SYC #1f U/Th B 7E F8 283 20 v 1350 fb 2500 1F, ¢
SR 2 (SYC-08) b W3 T, A, 7 JLT]
AL E 2 ML, U/Th HEHETHE (K S), %
BT REAEAE 2 U ORISR A ZE LR B
i U/ Th EABXTREAR, Sz T #A0K 06 20 (] i) T FR
ARFAE

WK Y/ Ho (H— BN 44 ~ 74 T BB FAT L K
L AU 1K) FL A 26 ~ 28 ( Nozaki, 1997) , B4
= 25 RSB Y/ Ho {H (27.26 ~49.25, -1
35.89) BB AR F I K, (H 3230 BRobE WA | K 1L 2 A
T (Nozaki, 1997) , [A]B, 2 f& 5] = FH Hb X 37 K
ILE S | A RE S35 Y/ Ho (HAME, KL, 454
HABFESR (U/Th %), & V R I A AR E Y/Ho
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5 The vertical variation of U/Th, V, Ba, TOC and Al,O, in the Sansui vanadium deposit, Southeastern Guizhou
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Fig. 7 SEM and EDS analysis of the Sansui vanadium deposit in Southeastern Guizhou
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Enrichment mechanism of vanadium in Lower Cambrian black rock series
in Sansui, southeastern Guizhou

XUE Zhongxi"* ,GAO Junbo"” ,YANG Ruidong'* XU Hai "** ,CHEN Jun ""* ,GAO Lei"?
1) College of Resource and Environment Engineering, Guizhou University, Guiyang, 550025
2) Key Laboratory of Karst Georesources and Environment, Ministry of Education, Guizhou University, Guiyang, 550025

Objectives: This paper takes the Sansui Yacha section in Southeastern Guizhou, which is located in the
transitional slope area of the Yangtze Block during the Ediacaran ( Sinian) Period—Cambrian Period transitional
time as the research object, explores the source of ore-forming materials, reveals the redox conditions of ancient sea
water during the deposition of the vanadium deposits, and explains the internal relationship between vanadium
enrichment and environmental conditions, organic matter. The purpose is to provide a scientific basis for a further
understanding of the genesis and metallogenic regularity of the Early Cambrian polymetallic layer in South China.

Methods: Field investigation and systematic sampling were carried out in this paper. The samples were tested
for major, trace and organic carbon and further through the study of sedimentology and element geochemistry.

Results: (D From the bottom to the top of the Sansui Yacha section, TOC is gradually increasing. Compared
with the Liuchapo Formation, the TOC content of the Jiumenchong Formation is higher, especially in the vanadium
rich layer, which can reach 14.80%. @ The enrichment of Mo, U and V in the Liuchapo Formation increased
gradually, but decreased significantly in the volcanic ash layer. In Jiumenchong Formation, there is an obvious
increase at the barium enrichment layer, and then it decreases gradually. On the other hand, Th/U value shows the
opposite trend. Mo/TOC values are less than 15 except for those near the volcanic ash layer. The U/Th ratio
increased gradually in the Liuchapo Formation and decreased significantly in the volcanic ash layer but in the
vanadium and barium enriched layer of Jiumenchong Formation is high again. Y/Ho was 27.26 ~49.25, with an
average of 35. 89.

Conclusions: (D The ore bearing rock series of the Sansui vanadium deposit is mainly composed of black
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carbonaceous and siliceous mudstone. The ore bearing strata are mainly the Lower Cambrian Jiumenchong
Formation, followed by the Liuchapo Formation. (2) The ore-forming materials of the Sansui vanadium deposit have
the characteristics of multiple sources. The deep material circulation induced by hydrothermal system and the input
of terrigenous material caused by strong continental weathering are likely to be the important material basis of
vanadium enrichment. @) The anoxic environment developed in the limited basin creates favorable conditions for
vanadium enrichment and mineralization, and the adsorption of organic matter is an important way to cause
vanadium precipitation and mineralization.

Keywords: Lower Cambrian; vanadium deposit; sedimentary environment; genesis of deposit; southeastern
Guizhou
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