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Abstract

Vanadium is an essential strategic metal widely used in metallurgy, aerospace, and new-energy battery indus-
tries. The vanadium deposits are mainly magmatic and sedimentary types in China. Sedimentary vanadium de-
posits take up 87% of the total reserves in China. Most of the sedimentary vanadium deposits occur in marine car-
bonaceous shales, which have broad spatial distribution and have many metals as by-products, such as Mo, U, Co,
Se, etc.. This type of deposit is considered to have significant resource potential in the future. However, due to its
small number of large deposits, low ore grade and high mining cost, the utilization of sedimentary vanadium ores
in China has been subdued. Based on previous studies, this paper summarizes the spatial-temporal distribution of

sedimentary vanadium deposits in China, and defines three sedimentary vanadium metallogenic belts: the north-
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ern margin of the Tarim Platform, the northern margin of the Yangtze Platform and the southeastern margin of the

Yangtze Platform. Comprehensive analysis shows that the formation of sedimentary vanadium deposits was joint-

ly controlled by specific strata, lithology, and paleogeographic conditions. Abundant supply of ore-forming mate-

rials, suitable paleogeographic and paleoceanic redox conditions, and prosperous biological activities are key fac-

tors that lead to the formation of sedimentary vanadium deposits. The Cambrian carbonaceous, silicic muddy

shales are widely occurred along the northern and southeastern margin of the Yangtze Platform and considered as

a potential area for exploration of sedimentary vanadium deposits in China.

Key words: geology, sedimentary vanadium deposit, metallogenic regularity, genesis of ore deposit, pros-

pecting direction, China
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Fig. 2 Histogram of identified reserves & resources and numbers of sedimentary vanadium deposits in major Provinces in China
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Table 1 Medium size and above sedimentary vanadium deposits in China
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Fig.3 Proportion of frequency and identified reserves/resources of sedimentary vanadium deposits in China through Earth’s history
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Fig.4 Oxygenation condition of atmosphere and hydrosphere through Earth's history (after Alcott et al., 2019)

GOE—Global oxygenation event; NOE—Neoproterozoic oxygenation event; POE— Paleozoic Oxygenation event; Dashed lines denote duration
interval of oxygenation events
The blue arrows denote possible “whiffs” of O, in the Late Archaean; The blue boxes indicate the transitions from the Late part of the Archaean to

the Early Proterozoic and from the Late Proterozoic to the early Phanerozoic

72° 84° 96° 108° 120° 132°
7 T T T T
48°~
| 5
PSS
b7 AT
36°L E*ﬁﬁzﬁﬂ:éﬁﬂﬁﬁﬁf%
24°1 ot 1, TRENS
Y
5
K owm am -
« - 1
%ﬂaﬁr - - - - s, / "fj ,80‘
FRUS
AR L — ‘ .
H: GS(2019) 1833 - 0

K5 DU LT 25 6] A B ORes™ 35 | A £ W45, 2008)

Fig.5 Spatial distribution of sedimentary vanadium deposits in China (the borders of metallogenic domains are after Xu et al., 2008)
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Table 2 Geological features of typical sedimentary vanadium deposits on the northern margin of the Tarim Platform
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Table 3 Geological features of typical sedimentary vanadium deposits on the northern margin of the Yangtze Platform
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FAGRNEAF (1999) K FH b 16 46 20 B L F TR
FFE T3 XS X 24 L SR e AR AL T
JASE A HAL LS R R 0 A R 3 0
o S R PGS A R R B
M7 S IAETE . Sk A (2007) 5 67 1
B AL R A AR R R SL IR A T A B
BLIFAE LAZE 0T [F] 5 B IE A AE T oK = BEFI i 04 A 5
Bt Y, 2% (2009)  F 74 (2009) AL E
25(2010a) i 33 X 47 7 1 &5 ACZEAS R BT 1) 90 AH 43
BT LT PR T X B AT S o A A5 Hh AL 4598, A
R LS T R G A BEIR S A AE T 26 H 0 b 24U
FENAAIL . FEWAH BT X AT S A 4R
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Table 4 Geological features of typical sedimentary vanadium deposits on the southeastern margin of the Yangtze Platform
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ZE U Ml X R FE R G 28 0 TS AL AR S BR T
DI TR R S 09I XAFAE T K = B0 Wy v LLAh 38 D)
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WAAET V-TVEA Y . 22 T AR5 (2013b) 3 5T
HLRE AT BT VUIAR AT | FE A I X AT S A BT
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T 7 08 K AFAE S, i A7 A 5 5 B0 Bl S7 87 0 A7
e, WMALA A VR4 . Lu 58 (2021) FH
F 4 HL 55 RN 3% B L BE X 4 b 5 AR R Sk b X 9

BRGSO R LA A AR S BEAT IS
S UL F B LA BRI G 9 U A T 2 e 5 L
TR A A DR A7

B2, BRAN[R] ATa HR BLA IA AR A A 22
S, B 2O LR R R IE XRA7 T35 1
Ho XU A HLE T REX LT Y R B fe i
YRR, 2SRy nT LA 3o ek 240 5 ) A 6 0 A 1 7K
Hh ik 1) AL I B AR A LR A K 1T (Zhang et all,
2014) , FEGRE IR, B A 70 FIA DL B4 1 figt
PeRE LS T Mo O AR O A2, IR iR R LR TR R
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7 ,2009; 2K 58, 20155 5 Fij A, 2015; 77 9] & %,
2017 R4, 2020) , 35 HLACHE & J02% 28 BE A XSUR 1
20 S B BT - e AR R TR (2 TR AR,
2013a;2013b; H WA, 2018 4F R HK,2019) . 47 T-Hb
B LSRR T FE R G K A AR I 45 L
JE A H L2 R S R R A AL, SRR R B W I
M EMAEE D EL TR RERA S,
BlEEAETe A s 5 FERE TS T AL S AR IR,
AT DR R S SO BRI B G
A A O (5 DA, 2007 AR & L 20085 5K &
Hr,2009; 441 45 ,2010a;2010b; 2238 5% 2012a; 22
BRERAF, 2012 TESF, 2012 22389855 ,2015) . 7549
U B AR G M T AR R TR TR R Y
2= s 3 4 B ST 18 J2 7 AT ) DA I3 0 R R
BB A& H RE T W BRI 5 A 45 4% (Lehmann et al.,

2016; FPFRMESE,2019) , faf i 21 A 1 3 28 Ay i o - ik
VA TR 7, SR & B R I Wl R b A (0% 5%,
2012; B 7555 ,2019; 8 TARAE,2019) , IR A 41LAN
JUIT P2 P 3 i T - T e 2 RO D, JR il
K H R B AE R (LS, 2013 Bl EIEE, 2013 5 P&
TEORA 20145 E MR, 2013; X SC4F,2019; 224,
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BT 19 25 (8] 937 T4 32 3 T FE R G o 0 1
JE 0 R 2 ARBCR , 7R 5 1 2 bk
BA—F, B2, BRUUBUR P 7545 5 st 1 24
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DU 255 T 9 i 3 Aill (Lehmann et al., 2016;
Xuetal., 2021b),

322 HAE Hb IR

TR BT BI% i T 5 A AL A i 40 5d
IRBE o, SRR I BUIABE 5 Y i ) o b B AR SR
MR . HG T REAEZE 1Y Rodinia 48 K il 24 fif — B
Fiek 2| FR Bt 176 2 BRE BUE T R Rk 7]
IR INANZE (Y Bl B (R A e 55 ,2016) . 7EFERZEH
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B KRG R A T (REFESE,2020) , #5055
() BT 400 T s S PR U RGBT A A R R
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W o — Ry B KRG & 8 4 e dE T R EW
I (223858 ,2012a) . ZIRHEE AWBET A
BT 0 314 6 R SR T S50 3 S BRI 9 T i (i
RN, 2020) , A ULERLR G BT AL T R AR
B (4238 9%,2012a) .
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1 - M BRI BT X He AT AR B, DR RV B IS
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Fig. 6 Early Cambrian tectonic-paleogeographic map of China (modified after Jin et al., 2010)

1—Paleogeographic boundary; 2—Uplift denudation area; 3—Spreading ocean ridge; 4—Expansion block; 5—Rift boundary; 6—Late fracture;
7—Coastal and shallow sea; 8—Shallow sea-bathyal; 9—Bathyal-abyssal; 10—Abyssal; 11—Basin; 12—Backshore; 13—Deep-water shelf;

14—Deep-sea basin; 15—Foreshore; 16—TIsolated platform; 17—Lagoon; 18—Littoral; 19—Restricted Platform; 20—Nearshore;

21—Open platform; 22—Shallow sea; 23—Shelf; 24—Slope; 25—Downslope; 26—Upslope; 27—Shallow ramp; 28—Tide flat

FE R B R Bl e A S R D TR AL R LY
RS (F 9642, 2010) .

33 WKREE

3.3.1 ORI

PUEDTR P s 4 2 A MU R DU

I ABAC FIPOK AR SR 3 i de (R FPHSE, 2018) ¢

VAR TURR ) B 32 B SR VR T ek VR TS AR T K
A BURVRIE I AR LSS o Bl U5 A Tl R R 28l 1T
3z 1 BB R A I8 ) T R TE I I R A T
SRR R AR Ti 4500 28 32 2R U5 Rl YR A S L
FERCA RN G kA, R, AR OB B
5 AUR Ti A5 TC R AFTE IE AR OCOC R T LUA 24k W



1172 N JZS

Hh 5 2021 4F

Rl JERAE T DR A R A DTRR (Calvert et al., 1993)

MK A A TBUR 6 b oA A KRS 2 i
s S U B A K b IR FE K kAR K
it , LABS 1AVl T K IR IS R kAR
HADIUE . 7EBLAEEE b Vi K AL i B B ) 24
A 5~10 J3 4 (Emerson et al., 1991; Morford et al.,
1999; Tribovillard et al., 2006; Dong et al., 2021) .
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rh [ PR AL P R R, B RIS A BCR S
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b4 Cu Ni Mo ,Co . Pb . Zn G H AL 4 R T &K, X 4b
&8 ZERBET RGE R E ;@ FHE S 1
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Ak W45, 2021a; Xu et al., 2021b) . 4% bk NI 45
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HEUTTE (Breit et al., 1991),
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ann 55 (2016) I\ M7 T Hu & AR pg 4 & HLR (A 0L 75 1T
REIE B T4 il S BR B . R C-S-Fe 4 AR L) B2 it
HICE S B BT, Xu 25 (2021b) A S M52 Bk
3 W i S SRR B AT AR UL IR o R R
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U0 R F b i SRR A RGN, 0 b K M b R
H,S B LUE B ARTE AR FE 1 VA il — 258 7R V3,
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it et al., 1991; Morford et al., 1999) . X Ff I B B iR
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Hh [ R AR BT A T DR g PR AR X 2 A T K
DU B A T B DO AR B PR L A= 1) DR 1 TR A &
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W& 2 4 55 (2014) @ 5 533 T3 6 AR r 4 0
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i L SR AOK O R AN . IR AR
TR R R 0] 5 98 L 114 400 1k ok 5 A DI RO, TR U
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Fig.7 Vanadium accumulation in carbonaceous shale and subsequent changes during diagenesis (modified after Breit et al., 1991)
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