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Abstract: The phosphogenic event during the Meishucunian Age of the early Cambrian represents a significant
phosphate mineralization episode in the Ediacaran-Cambrian transition.Investigating the stratigraphic thickness
distribution, spatiotemporal lithofacies variations, and seawater redox conditions of the Cambrian Meishucun
Formation is of great significance for understanding phosphogenesis mechanisms during this period.Based on 43
measured sections and a large amount of compiled outcrop and drilling data, this study classified lithofacies types
and utilized geochemical proxies (e.g., trace elements) to identify sedimentary facies and characterize their
spatiotemporal distribution. Two lithofacies-paleogeographic maps of the Meishucunian age were subsequently

reconstructed. The facies distribution of the Meishucunian carbonate platform (Yangtze Block) was controlled by
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a NNE-oriented rift trough, leading to subtidal-intertidal shoals and mudflats within the trough and supratidal flats
outside it. The early Meishucunian stage exhibited more pronounced negative Ce anomalies, higher Y/Ho ratios, and
Ni/Co-V/Cr and Moer-Ugr proxy values collectively indicative of oxidizing conditions. The high-energy tidal flat
environment in the study area during the Meishucunian stage facilitated phosphorus enrichment, with intertidal-
subtidal high-energy zones predominantly distributed within the rift trough. The highly oxidizing water conditions
in the early Meishucunian stage provided a favorable setting for phosphorite formation. The high-energy oxidizing
environment within the rift trough facilitated the development of thick phosphorite layers, leading to the
identification of two potential prospecting targets: Bijie (Guizhou)-Zhenxiong (Yunnan) and Weining (Guizhou)-
Ludian (Yunnan).

Key words: Paleotopography; Lithofacies Paleogeography; Redox Conditions; Phosphorite; Meishucun Formation;
Southwestern Upper Yangtze

0 55

Tt A A SR S AE AL R S BE T R, e — PRI B UE, RA T2 W LAk {A (Pufahl
and Groat, 2017; Ye et al., 2020; Cafadas et al., 2022). BEHAE MR SHPEVIHEF=F1.
~KARG AR FEAH BRI #R A5 I AHOC (Delaney, 1998; Pufahl and Groat, 2017).
JOR 73 ST ) A R RS e 1 FH HH T e o AR - R i I, AR TR e
RO “FER A KRR S5 8 Z i Fi4F (Cook and Shergold, 1984; Pufahl and Groat,
2017; ZEE1E5%, 2023) o 350 kAR 47 20 B e AR L A AR SR L MR A 2 3
TEAVBERRTE B T ], B G L IR E R S B 80% LA (Yang et al., 2021;
Yuetal.,2023; EREMAELF, 2023). HpRIERIMSBEE RIEERM T THE FZ546 T
Vi EARFETEILIX, MR R e (EREMRESEZE, 2023 JE A BB I TH 4 L R
RAF. HZFPAELE, KEFEW/NENA, GRARRE TR T84l 42 A H ) 3=
BRIEH| T Z — (Cowie, 1985; Zhu et al., 2009).

b X VG R A A S B U AR DR BB, T RIS i e 2R B B S A
XN E B AT MG X, IS & L0 NEHIE (Chen et al., 2013; Zhang et al.,
2022; Xingetal., 2024). EFHABED" F Z 5040 T = p BUEEHD DRI SN BT U IX, 77 )2 A7 T
MR AR B CRZ )15, 2024; HiE 555, 2025). At AR MERA 1 & B R T
HF 70 B LE R P05 RYR (Liu and Zhou, 2020; Zhang et al., 2020; X SCASEE, 2024; K=
JIZE 2024) . HFEKEMNIEFEZPE (Wen et al., 2015; Fan et al., 2016; Liu and Zhou, 2020; Yang
etal.,2021; Zhang et al., 2022; 055, 2025) i T I0 2 RIE K& & ML (Zhangetal., 2021;
Yang et al., 2022; Zhang et al., 2022; Xing et al., 2024; M4, 2025), FHXHE =5 143
DR o 7K A S A I S AR R 1) R G 2 T, S S D K] 3 0o i BN 0 o 2 ™ 1 1%
WL 75 JBL I o



BT NZ56 0 FH BT I A0 752 55 DRk o D0 )1 St A 1 ekt Rz 04T S 3 A0 € i 20 M
KSR 7 VR T, S5 SRR WIAT S S AR A ST DU ) 1) 0 P A7 T L e 0 AR - 22
TR, AR FAREE S 1T S AR M A )2 0 20 A DA CE MR (R RLEE, 2015,
JEE A, 2018; EBESE, 2023; 5KIMZE, 2025). (HXTP )1 A LARg X, ZLRaFE IR & AR
A LA T LD

AUHFFAEX PSR T 43 ZHHOFICE T 58 Sk S BBk, 0 B3 X P e i 9 i
HERI I A PTRR 2 R BE . S A R 5A A FAFE . DU MK I 5 2 DL R J2 5L
SRR AT 7RIS, DU SRR S A A M SRR AR A K A R AR A,
BRI A S ) A R R IR A5, L S 7 X PA) 8 3 55 X

1 DX 5T 1 5t

e O ER [FH = KT b 2 — (Zhang et al., 2004; Zhao and Cawood, 2012),
477 Hi R A6 A oo A T8 sh N AR T B (Li et al., 2008; Zhao et al., 2011),
AERAZR I - I B a1 Ly AR AL O B, PEAE ORI Tl s Sy S i - Fob EUm
B, VIR LA - VTG LA 5 B SO O, AR T BT (Zhao et al., 2011;
Zhao and Cawood, 2012). WX IEMIEN B AT 4 FHIX FE R (& 1a, Lietal., 2008;
Zhao and Cawood, 2012), [X ARG IR KON T, MR TR B AR g, JIw

FEL. Fk. Br AR Rk (& 1b, AT 5ESE, 2016).

i - e B0 e ot
a 100° 110 b < o ETH Rkl w5 e Okun

.____.'_————""'

Wb il Bk

ELN | B3

[ ]mstee [a Jommui [a Jonssusr [~]wmise
) wwin [X)uwr -]aw [@]v [ )=k

B 1 TR 5 (o A X KB ME O B, 3 Zhao and Cawood (2012)15k; b. HFFIX MK BT, HRAHERSE016) 18
B9

Fig.1 Geological background map (a. Tectonic location map of the study area, modified after Zhao and Cawood (2012); b. Tectonic

units map of the study area, modified after Fu et al. (2016))
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Fig.2 Composite stratigraphic column (a. Meishucun Formation in Zhenxiong area, northeastern Yunnan, modified

after Mi et al. (2024); b. Meishucun Formation in Zhijin area, northwestern Guizhou)
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Fig. 3 Isopach map of the Cambrian Meishucun Formation, Southwestern Upper Yangtze
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Fig. 4 Typical sedimentary characteristics of the Meishucun Formation, Southwestern Upper Yangtze
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Fig. 5 Typical sedimentary characteristics of the Meishucun Formation, Southwestern Upper Yangtze
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Fig. 6 Well-tie correlation profile (E-W) of the Meishucun Formation, Southwestern Upper Yangtze
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6 IKREAIL IR A

AR EAIE SR A 5 KRR WG R AR VIS, HEm 7 iRV E R E Tk 0
W& S A . AT IX GO & TR ey, T2 h 7| T R,
PREITES M Z IR LE . ek e, SR AT /KA IR S 2 A1 o G 2 A ) BEAB N R

Wi b U B TR, BRI 24Ty, Horh Ce FRERFRRTE, 2L SR T
il EAMIKIE T CP A CeP IR MATER Ce FIAEMY, T3 Ce 5 HAMM T ITHR
G, KT R Ce 58, FILH H Ceamom /N T7-0.1 $EARFMIFEE, Ceanom K T-0.1 $
JNIE JEFREE (Wright et al., 1987; Bau and Koschinsky, 2009; &4 /K4%, 2004; 2 FERESE, 2021;
BERKIRAE, 2022) . MERIA B IS B O = S # R R0 6 Ce 5%, [RIITBAEFAITHI A F 2 L
Ceanom THIZHIAZ F (3R 1, B 10), F5R THERIAH KR — BV AR, (H LI 215 31,



I AR FEAE IR BB Y A1 Ho B4 S 2 S8R SR 25 AR 20 PR, Fe/Mn S 21055
W B Ho 5 MK M 258, 3R Y A Ho K170 (Bau et al., 1997). AMIEHIE KK E
Fe/Mn 0¥, Y 1 Ho MM 522N, IS & Y/Ho HAEFE/R 1 /KA A AR B
(BERK ISR, 2022) o W70 IXHEREAST FLH Y/Ho LUMERG = T-HE I, 5 Ce R 4R7n 1 AH R,
FHKAREACRE R T
Mo. V. U. Ni 2L JFBUR TR NRAFIRES 51T 5 178, MIRETEALIE R %A
(28 4k B A B2 2 i 3 74 (Russell and Morford, 2001; B2k 3845, 2022) . FEEAMLIAEE H1, Mo.
V. U. Ni xR UmEh &S TRAFE, BIE TR BT, MEREARE T, XL
TCRBOE TR A& 1, I8 IO s AR MR T, S RAAAETTR ) (B
I, 2012; Shi et al., 2016; S #FRE4E, 2021; BERKHKAE, 2022). HltE, Mo MIEERE K VICr
SRS EL, A AERDN A K AR SR A E R bR (R 2, BERESE, 2021,
BERK IS, 202200 HRHE on A R (B 11D, B S DX A R A s s R b oA T4
M- UREEAC XIS, 17 G S ot 00 R 2 A T IR A - AR X e, R A LI R A Ak 4R
WARE R TR IR, M SIZ M S AL BSE IR SR /KA . 245185 Ce S 1 S5 4R bR S M
AL B S — 2, AN ST 70 X B (0 AR o s P A3 R 38E  1 R A A R S
PERPHEAR F AT o 1ZSHF 3 BUKARR BE R 2L 0 IR B K SR R A BT, RZ KA

FEEEIZUWTFRAG, R IE W85, BEEs K B MBLE ) .
F 1 IR AL P20s(wt%) B RTTR = HE R Y
Table 1 P2Os (wt%), elemental enrichment coefficients, and relevant elemental ratios of the Meishucun Formation

in the study area

S P20s Ceanom Y/Ho Ni/Co V/Cr Mogr Ukr
LXC-3 5.22 -0.50 59.16 5.02 5.83 10.59 26.97
LXC-6 13.07 -0.53 57.86 4.84 3.71 9.32 44.98
LXC-8 20.05 -0.52 57.33 1.16 4.49 22.96 96.05
LXC-12 31.41 -0.53 58.85 237 3.92 25.80 97.13
LXC-14 21.02 -0.52 57.09 1.82 2.37 23.84 137.93
LXC-17 19.18 -0.51 56.29 430 121 32.38 92.50
LXC-19 21.63 -0.52 55.42 7.02 1.23 14.94 54.82
LXC-22 25.78 -0.48 54.77 6.12 1.61 6.64 19.11
LXC-23 14.00 -0.46 59.11 170.71 1.19 43.42 33.43
LXC-25 4.97 -0.46 55.74 92.17 1.26 3.83 17.61
LXC-27 4.09 -0.46 56.84 67.71 2.09 42.96 29.27
LXC-30 5.22 -0.47 58.43 175.12 1.18 25.65 34.62
LFZ-B8 5.22 -0.28 48.59 6.85 0.26 387.62 184.63
LFZ-B13 13.07 -0.43 55.47 6.20 0.99 76.33 215.50

LFZ-B15 20.05 -0.47 56.32 8.79 1.06 191.59 480.23



LFZ-B17
LFZ-B18
LFZ-B19
LFZ-B23
LFZ-B26

3141
21.02
19.18
4.97
4.09

-0.48
-0.42
-0.42
-0.25
-0.26

58.85
55.19
54.59
46.53
48.23

4.34
7.43
3.91
1.93
2.97

0.81
0.77
0.91
241
1.66

118.88
63.74
66.41
37.68
40.03

538.66

361.51

263.76
34.16
13.80

7E: Ceanom=log[3Cen/(2Lan+Ndn)] (Wright et al., 1987). Xer=(X/Al)i#/(X/Al)paas (Algeo and Tribovillard,

2009). LXC-BEXAHITH, LFZ-% )5 THI1H .
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