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Abstract: This paper is the result of mineral exploration engineering.

[Objective] The phosphate deposit accumulation scope of Maidiping Formation of the Lower Cambrian covers a wide area from
Leibo County (Sichuan) to Yongshan County (Yunnan). The study of phosphorus— bearing strata is not only helpful to the
reconstruction of the paleogeographic environment and its varied characteristics, but also can obtain the formation and distribution
of phosphate deposits in combination with the study of tectonic background, and provide a thedeposittical basis for the development
of phosphate deposit. [Methods]Based on the cdeposit record and section measurement, this paper studies the thickness, lithology,
sedimentary facies, sedimentary model, tectonic background, basin properties, genetic mechanism of phosphate deposit, petrological
features of phosphorite, and their changes in Maidiping Formation in Leibo area. [Results]The significant difference of lithology
and lithofacies of the Maidiping Formation in Leibo area are within 50 kilometers, and the characteristics of phosphorite are well
explained. It is pointed out that the Leibo area was an uplift and depression environment during the sedimentary period of Maidiping
Formation, and the shallow shelf facies was absent. Dolomite facies area belongs to tidal flat facies, which is a favorable area for the
phosphate deposit accumulation. Siliceous rocks belong to deep— water shelf facies and are of hydrothermal origin formed by
volcanic activity. The accumulation of phosphorite is the result of volcanic activity in siliceous lithofacies area, biological
development, movement of high temperature ocean current from the bottom to the top, sedimentation of the seawater with high P,Os
carried by ocean current decomposing biological remains in dolomite facies area on both sides of the sag area and post—
sedimentation transformation. Based on the tectonic background, basin nature, source of phosphorus, migration, sedimentation and
enrichment of phosphorus, the deposit— forming mechanism of phosphate is described, and the formation of phosphate deposit in
Leibo area is suggested by the interaction of many factors, and the corresponding deposit—forming model of phosphate deposit is
established. The siliceous rocks in the depression are the result of the hot water activity under volcanism. [Conclusions] The study
revealed a new phosphorus mineralization style in the late stage of rift basin development from Late Neoproterozoic to Early
Cambrian, i.e., the paleogeographic pattern of alternating uplift and depression with the weak volcanic activity. A new idea of
predicting and evaluating the phosphate deposit in dolomite facies area on both sides of the depression is put forward. We suggest
that the prospecting space of the Maidiping Formation phosphate deposit should be expanded from the depression area to the

surrounding areas.

Key words: phosphorite; resource potential; Maidiping Formation; mineral exploration engineering; Leibo area; Sichuan Province
Highlights: Illustrated that the lithology, lithofacies and the characteristics of phosphorite in Maidiping Formation in Leibo area are
the result of differential uplift and belong to rift basin origin. A new multi— factor mineralization of phosphorite formation from
dolomite is put forward and the multi— factor mineralization model of phosphorite formation in Leibo area is established.
Furthermdeposit, a new idea for prediction and evaluation of phosphorite in dolomite construction of rifting trough margin have
been concluded.

About the first author: LIU Jianqing, male, born in 1969, master, senior engineer, mainly engaged in petrology research; E—mail:
liujql @tom.com.

About the corresponding author: HE Li, female, born in 1983, senior engineer, engaged in sedimentology research; E-mail:
76069804(@qq.com.

Fund support: Supported by the projects of China Geological Survey(No.DD20160019—-19,No.DD20190080,No.DD20221733)

NI o XS R 5 RS EHA LR SRR AR
H S B R T K XA ok 2 B IR 7

HERFT U RS h— Ry M2k M, 5K MB35 AR R A kTR 4
TR, 248 RHA A TR B R SR ILORsE 45 XS E IS 1 5 i — B0 N iR (Dalziel, 1991;
BT 22 T) DX I A i ZE AR S, B MR )2 Hoffman, 1991; Moores, 1991; F 814, 2003 ; i 745 1
JE A, XN, RERARAE T —RINEZEGHBTE  EUE, 2004; £, 2005) ., SR10, SR M)

http://geochina.cgs.gov.cn FPEHLTT, 2022, 49(6)



1910 i [

BRI ROF I 20, 2 B 28K T R4 2 PR G
FEAR 8 AR R AR BE A S il AR 2 8L T T —
UM 2L R (R R AR 25, 2013, 2016, 2018 ; 7 3% ik
4, 2014 B E S545, 2015 X SCRY A, 2017 5 R,
2018 JH [ 5 45, 20205 554 50 45, 2021; X1 95 4F,
2021) ;76 VU5 I b X 105 7 X 3l o o 4 v, 7
BEZRIE S 50 km S Bl , A B AE M PPA SR 7 42.7~
210 m, B = (BE ) —REFUA Z AR 1L, )&
JE R AR 2 AR [T 22 0T 2 TR Ry 3
BRIA EZMBCE . XURER ST 24
HhPPLH ORI 0, S0 | TAH ] P 4 ), Jmi
B/ LTS &R, BA 8 Z R,
J& Tt A A ) R S A B . DAEXT T
B ST, FE R R T X R R 5
MIWFSE (B 5005 45, 2017; 375 4, 2018) , e A7 HL8%
WA URR ) bV o7 ) T 8 5 S DX BB AL A 5 446
AR X TZ X% X U i 1 2 A IS5
B B A X B SR ML, DXL 22 b 1 2 i o
FIRRIESI G Z R IIFSE . AR SCHEEN I O G
S E T LA L S A ARk Th E R T A
A PP M R o AP TR I g R R FE DT
BUFSN B kit L, B AERR T 22 M PP 2 5 2 R
W AR, S0 R B s L X

2 EPBIX A PP B R REE

VTAESR 78T P —k & M X A i i Bh 4R 1 125
T3 DX 3t o R A v, S st T FE IR Gt A M E 4 TR D
INRTEET ZK16-T7 FEENIE A0 SEI T kS S
ELEN Y R TTI & EEE [TTR U B i S R e B &
TN R B, 76 B ZRHE 25 50 km YT, 22 M BR4H )R
JETE 42.7~210 m 284k, B B/ INA BB S B &2
BN &g BEYUE TR 2 GE A Sl R
AR R, JE AN 42.7 m, TEH & PE 10 cm B3
BUhA . SMK L M A DU R AR )
KE 1),
2.1 TR /INAREE ZK16-7 F#

T INEBES LT I B 5L S /N, ZK 16—
7 I AR (3110890, 34633150, P4 80 ARFRZR ),
S/NZFHEAE

HATFA 3.17m

O R PSR S, o] LR SR A 2

b J 2022 4
CIEELIR, R T mm, &2 < 1%, 3.17m
fffffff TR ———————

AR 56.13m

@ TR0, B AL 4 B I DL AR Ak AR SR
ELRERL 3~4 mm, &L 1%, 11.09 m
OGN 2 R TE Aot 8 R S 2k
EAR EAEREAZ2 mm, F7 < 1%, 1] WLSIRME, S
MRS FARAIAFAE IR 5620 5 mm, " E 25 2 mm, 1]

FRRTI KT 45.04 m
® A
F¢ i BF4H 2341 m

OF K O—KBOGEIE, SRS EEK, BT
DRI B A 2 e Bl A S (] B 0 M e — T 1 =)
HlRMARAE TR LhRRZ NS ERS R, B2 vji]
T« W S 2 TR A5 U8 5 2 22 ol T 28 AR 22 ke, 5 L.
ERPRE A A e = B — AR R P IURUR
F&# 2~3 cm, 5.36 m

ORI E B 8 5 A = (B e ) |, nT WL ek
W WEWER 25% , A LA SO, A AZER R E =
A, A A EBEY 65%. 1.69 m

@RBABYCAZ . BN DIRRBET 02 (B2 A
ASRBER BRIR AT A A B Ok [ SR A A
AR SR A AR, LRSI EHSR,
B2 A i T < Bl 20 TR 6 A 1 2 22 ol T 2 A
Pefih, I HAER R 1F LA AR A, S —EA R
FFUURELRE 4~5 em, 2.53m

QIRIK ST BIEA A A E . 445m

QIR BAOBHCEAZ . FIR SR BT IR (R deh
AL A SR BB UL R B A T R s A1)
HRMASAE)E . SRR, B2 vk
T B S 20 TR 5 U i 1 2 o 22 ol v 28 A8 2k, - L
IERLFRRIE , 1 LA R A =, A2 P IURR
B 4~15 cm, 9.39 m

5
o ins AR N >4.16 m
OB AR TE BB, KB KFEL)Z, 825
Imm, B A A S R 416 m
B SE G
I ZE M PP SR KT 83.7 m, TS 55 AT <F 4
PTG, TR, EEE56.13 m,
SRR A iR 2 b I AR s A MR H s
o, WS IR A i (] 2a) , JF AT DL AR R BBk 4R &
A TR 23.41 m, SR K—R K 0 — K B A5 55 20
R—Z5HPIRBEYCE (18] 2b) FABEYCE IR BUE i

http://geochina.cgs.gov.cn H1EHLFT, 2022, 49(6)



%5498 2 6 )

XUHTE A U1 P e X T FE RG22 i 175 Wikt J2 F 50 e e e s 3 70-Hr

1911

EER(LE ) NVE R ik 3% B 4
s [ = c :
Al A 15 3 ] ofell o EAT A e
77 Al 5 32 53 4 /®®/ /lg ! =71 [-=¢ |
/—// //.// SiST C = [cwm ]
i -, o i
// // /[ / Sisi (/] [——-]
e //-// Si_si [/ =]
7 7 AT ’ )
L/ //' // VA [/ 7] [Si si |
AL PP P o 771 [sisi
wiLL 55 /-/1 [/ /] [/] [sisip |
A, e = 774 U= [esisd
Hh //// 7 8 9 10
771 /) S STT c c
7 [ CI | I B = I {//Z//I IPPPPP{
) [ TcT]
¥ ; ; 11 12 13 14 15
[/
vl // // IES T TR P
/[ / .
77 Bvk o
77 NP -
V=i F
REaY it
o |P P P
) PPPPP E L
st
#[si si P
17 5 =L

I 1 k3555 5 S P — T/ NA B — iR 45 22 H PR AR LU
1R 22 5 2— I b 53— B 2% 1 5 s 4— D e 5 S— KT 7 5 6—FE IS 3 T— W0 B a8 8—H = 5 9— e UK it
123 10— B RE T 5 11— BT 5 12— DU 5 13— 5 14—Hiki [ =5 15— s
Fig.1 The columnar comparison map of Maidiping Formation in Nichi Village—Leibo Xiaogou Phosphate deposit—Tuanjie Township
1—Argillaceous dolomite; 2—Carbonaceous siltstone; 3—Phosphoric belt dolomite; 4—Silty mudstone; 5—Calcareous dolomite; 6—The siliceous
rocks; 7—Arenaceous dolomite; 8—Dolomite; 9—Carbonaceous and Calcareous dolomite; 10—Phosphorous siliceous rock; 11—Carbonaceous
limestone; 12—Carbonaceous shale; 13—Fine sandstone; 14—0Oolitic dolomite; 15—Phosphorite
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Fig.2 Typical core and field photographs
a—Bird's eye structure of Maidiping Formation dolomite in Xiaogou phosphate deposit; b—Belt phosphate block of Maidiping Formation in Xiaogou
phosphate deposit; c—Integration contact between Madiping Formation and Dengying Formation of Tuanjie section in Yongshan County; d—Parallel
unconformity contact between Qiongzhusi Formation and Maidiping Formation of Tuanjie section in Yongshan County

=®E
ML R 333m
QHE KO KOS =8, KA B .
30.7 m
QKB IR EOTHE—P AR E BRI 2.6m
®h
MR TR 14.7m
OB K ESBERETS KOS o %, 147m
®4h
ST 5240 DU BE >10.9 m
ORI Ry K 8, i i T Ay K 8, — e 2R 5 e TRy
L= Para 10.9 m

1 1 22 Mo PE2H BUE 210 m, T0 -5 5547 < 4 F
TTANEE S Hef, I 54T 52 20 DU B A& 4 3 fh , B o 1
o5 MR E = e s . F U R,
T T 22 B A 2 1:20 7 KPR LT s 4 — B,
K& /Nge A (Hyolithes sp., BCE R ) 1 AT 5240

RIATERS, TN s e B, HFE
WA R b 2 2R E o b i < AR I S BT AR Bl A b
EWFR RN AEG T ERGE” IR R AW
%, WA T — KEAE = dUh )2 (523831, 2009; XB
FERLAE, 2015) . I, i Ab 22 M PP A R R AT 2 4
550 o KT S A D B R A A, 5 AR A
(2017) A 2 AT AN A 2 il OC R A BUE AR
EES R i s S i S Pae= | B S eA i & e =)
Kb, By )R B, FER KR IR
IR SRR YA KB A = ORI A = A
CE I S S RNy R VY E T T i I =
o BEFUAH NICHED KB Z  fES ) L2 IKIRZE
PR IR PRDURAES .
23 kERLS

AT A T oK B WA S, PR AR
(386696.80,3125363.80, P4 80 AL HR ) , 45 /NZHFME

http://geochina.cgs.gov.cn H1EHLFT, 2022, 49(6)



%5498 2 6 )

X A5 - DU T Dl DT SRS 2 M 35 Wik 2205 S e B s J A 1913

mr,
AR >1.80 m
QEBERTTUS e, Tea R EEL S cm, KB K-
GUZ AT IS em JFE it KUALSE , ks 2, o Sk,

WAL G 2 B sy S Tm o3 A 1.80 m
——————— A ———————
FHIFA 7m

B AR 2 = K Bk it — T 1 2, 52
JEIE10~60 e A%, R HKTLUZ . THENJE 10 om 2RI
BUfre 2.50 m

A0 A HE—rp B20R 2  Ry i — it s M — Tl

Y, AR R R 5~20 cm, KB K FEL)2 . 450 m
=" A
22 B2 e 14m

OB AR T—0Th H = 25 Je 200 B b Bk
S E A, E B4 10: 1, EBHKFELE.  7.60m
@K (A 2 Bk A e Rl il 2R b, —
FHMZ15:1, KRB KL 420 m
ORI AZR A = FRE A Je R K )2 4R A

= —toki b, —F 2y 1001, KB KTFEUZ .
2.20m

L

F W BT T 21.7m

OFR—GR—A R R SRR A = FURS  Bi—
2L, BRI 10~20 em. 3.10m

QR R A =7, i —0 a5, 2R
5 cm, 1.30 m

@K HA—Fa i — 2R = B RE T, Bafh s 45 4
IR IEEE 8~20 cm, 3.50m

QKT A AR 2= Bk T, BT 24, 2
JELRE £ 20~30 cm., 9.00 m
QU IK—R A — 2R E A s A REFUA, B sS
¥, 5 R B2 R 5~25 em. 3.70 m
O BT , B R S, 25 5~15 cm.,

1.10 m
® A
LTHE2H DU B >1.10m
OR A GOEERME— A s, A2 )25 > 2 m,
1.10 m

T T A M B2 A 1220 7 X3 s AT
A B, 42,7 m, R B AR, T S5 AT R4
B A ik (18 2¢) , lEZHOR A 25 48 0 RE
L BT UK A IR B . NI IR K—R A
HW—h E2REEA A A R A
RERT = B RCA KB K28 hif i Kk —a
HZAR A = FURE U M — = A el 2R e
ZIEHTRD A R RD B S — i A, DA e
Wb R ARIE & B KFEUZ 5 Lk o — 5
JEAR R TR S — T TR | e TR SR A
m s, LA RN HRRE , R B K P28, Ti
AR 10 em ERSCH (Bl2d 1 2) . 5 B
Rl B A B 2d), & & i Rk,
N AR ERE T A 2 RHE, BRI,
o UREA A2 2 T T2 RS, 1:20 J7 IX s
R TAEA A R— 2 SRR A ARG A 2F IR
AW UESE R BCE , Hi LA—ICP—MS 45 1 U-Pb

3 pibes AU A
a—WRUE BRUR A s b—Je R BRI A
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a—Photomicrograph of phosphorite; b—Lithography of sandwiched layers
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Fig.4 Sedimentary model of Maidiping Formation
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Fig.5 Previous classical genetic model of phosphate deposit (modified from Feng Zengzhao, 1982)
1—Beach gravel and sand; 2—Phosphate rock; 3—Limestone; 4—The sinking direction of the plankton remains; 5—Ocean currents
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