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SEDIMENTARY CHARACTERISTICS AND METALLOGENIC REGULARITY OF
PHOSPHORIC ROCK SERIES AT THE BOTTOM OF CAMBRIAN STRATA IN
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Abstract: The phosphoric rock series at the bottom of Cambrian in Yangtze region are mainly contained in the strata of
Meishucunian Age. It is worth studying for the various sedimentary facies, complex phosphoric rock series, great
variation of sedimentary thickness and large amount of phosphate resources. Through field survey and comparison study
of 13 phosphoric rock series profiles in the area, the sedimentary sequence show that, from bottom to top, the grains
change from coarse to fine, from cross bedding, wave bedding and graded bedding to parallel bedding, and the
bioclasts decrease to disappear; From west to east, the sedimentary microfacies generally change from shallow gentle
slope and deepwater gentle slope to continental slope and deep sea, which control the formation of phosphorites to a
certain extent. The carbonate rocks, siliceous rock, phosphorites and some silty clay rock transform into siliceous

rocks, carbonaceous shale and nodular phosphorites. The phosphoric rock series in the lower section of Zhongyicun

e B #7:2021-03-30; /& [6] H #1:2021-06-14. 4745 4= 200,
EEUWA: EHEKARBEILSTH BT WL RS XARS SEEH AN SN 4 57 80 IR Lo R IR 7T 7 (51164004 ).
fEERIN: BafE (1996—), B, WA, W5y b UUBRe RS RIS, 85 hE S04 5 S R IR S IR 8 TR 2% e, E-mail//

JXCa01996@126.com
BIEEE: BREH (1975—), 2, 14, @Iz, W50 B DU RS RRE , B A5 Ml B N4 SN R 2 W i S PR TR B , E-maill/
cjy2010@163.com

PDF pdfFactory Pro www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

48 oo B

"R 2022 4

Member of Meishucun Formation in Yunnan, the lower member of Gezhongwu Formation in Zhijin and lower member of

Taozichong Formation in Qingzhen of Guizhou are the lower ore beds; while the phosphoric rock series in the upper

section of Zhongyicun Member of Meishucun Formation, the upper member of Gezhongwu Formation and upper member

of Taozichong Formation are the upper ore beds. The phosphoric rock series in the Niutitang Formation in Jinsha,

Xishui, Zunyi, Kaiyang and Zhenyuan of Guizhou, the Liuchapo Formation in Tianzhu and Tongren of Guizhou, the

Hetang Formation in Shangrao of Jiangxi and Jiangshan of Zhejiang, and the Mufushan Formation in Nanjing of Jiangsu

are the top ore beds.

Key words: Cambrian; phosphoric rock series; sedimentary characteristics; ore bed; Yangtze region
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Fig. 1 Early Cambrian sedimentary paleogeographic map of the Yangtze region
(Modified from Reference [23])
1—i B (tidal flat) ; 2—IF K 2235 (deepwater gentle slope); 3— P Mk intra-platform shoal); 4— 7k Z23% (shallow gentle slope); 5— T & (lower
slope); 6—HR7. & Hi (isolated platform); 7T—¥ 7K ZE3k 1 ¥ (shallow-water gentle slope and shallow beach); 8—ifi(ancient continent); 9— K [ilidil —%
i (continental slope-deep sea); 10—2&#H (gentle slope); 11—HiiE (foreshore); 12— R (storm shoal ); 13—FdiHli(continental shelf); 14— 4}
3k (upper slope); 15— 7% | 18 3 & (location of the study section ); 16— 2k (section line); 17—f4Z Ji 1] (transgressive direction); 18—Hi 5K
Heii B (boundary of pull-apart plate)
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Fig. 2 Early Cambrian tectonic sketch map of the Yangtze region

(Maodified from Reference [25])

1—5e Pz W [ X (craton paleocontinent) ; 2— g A PTAIX (craton sedimentary area); 3— K[l i1Z%7 (continental margin); 4—W)4f 7 % (initial
oceanic basin); 5—II Ay AICHL (boundary of second-order tectonic unit); 6—I A BAICHL (boundary of first-order tectonic unit); 7—3H%E
(graben); 8—3H1 %2 (horst); 9—3ilT/Z (reverse fault); 10— EMEWIZ T2 (strike-slip fault, transform fault); 11— A= fR i P82 ( Mesozoic
intracontinental transform fault) ; 12— 4= {CHE7E W72 (Mesozoic nappe fault); 13— 3K H1.0> (spreading center) ; 14—3F4f i (sampling site); I—4%1
Flide (Yangtze block); L— E it (Cathaysian block); II,—4% F 3@ TR IX (sedimentary area of Yangtze craton); IL,—34% T 7% #g K fili il 2%
(continental margin of southeast Yangtze block); IL—4 FAtER K21 2% (continental margin of northern Yangtze block); 11— FE W] 1R ¥ 73 (initial
oceanic basin of South China Plate); 111,—)I[ & {5 B (Sichuan—Yunnan paleohigh); IL—JUJE T -45 5 #$7 A% (Jiulongmen-Jinping aulacogen); 111 —Hf

H—-E B & M( Zhaojue-Kunming concave ) ; II,—% B 11 & B (Niushoushan paleohigh )
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Table 1 Lithostratigraphy of phosphoric rocks at the bottom of Cambrian in Yangtze region
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Fig. 3 Lithological column of Zhongyicun Member, Meishucun

Formation in Bailongtan, Yunnan
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Fig. 4 Sedimentary structures and textures of phosphorites of Early Cambrian Meishucun stage from Bailongtan, Yunnan
a— 1R IR 3808 HOR B e (light gray dense massive phosphorite) ; b—K 4 8, 557 R B B, LR JE IR 2544 (taupe banded phosphorite with clastic
texture); c—JZMR [z B 5 (stratified dolomitic phosphorite ) ; d—8FJB R B4 (rudaceous phosphorite )
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Fig. 5 Lithological column of Early Cambrian Gezhongwu

Formation in Zhijin, Guizhou
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phosphoric dolomite ) ; 7—f /i [ 5 %4 (phosphoric dolomite)
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Fig. 6 Sedimentary structures and microscopic sections of phosphorites of Early Cambrian Meishucunian Age from Zhijin, Guizhou
a—TPJEBEPE (arenaceous phosphorite) s b—# K (A5 IRBEYCE . JESH, YUk AHPIRM3E  (taupe banded phosphorite with clastic texture,
massive, banded structure ); c—Z&HPARBE A, BRIE 2540, Btk 4 IR 7 (banded phosphorite with clastic texture, massive, banded structure); d—IJk
RBCRBEHCE , AR B S5 , BUIRH4 7 (vein, wave phosphorite with fine sand texture, massive structure); e—s%HrRAE YT B, POH 182 45
3, XL-6-9 5x10, i)t (banded bioclastic zone, dominated by hyolithoid and sponge spicule, XL-6-9 5x10, under plane-polarized light ); f—2%Hi ik
AR B, ORI SRR AN, W-X2 10x10, Bt (banded bioclastic zone, W-X2 10x10, under plane-polarized light )
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Fig. 7 Sedimentary structure photographs of Early Cambrian phosphorite nodules in Guizhou, Jiangxi and Jiangsu
a— e M KA R SRR T 5 2 #4542 (phosphoric nodule in carbonaceous shale of Tianzhu, Guizhou); b—VL.FH [ ZERAE 5B Z R 0 U4 HPE B
555K (siliceous rock lenticle in thick carbonaceous shale of Shangrao, Jiangxi); c—YT. 70 BE TRk i 01 S @iéﬁi&(phosphoric nodule in carbonaceous

shale in Nanjing, Jiangsu)
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Fig. 8 Stratigraphic correlation columns of the Cambrian phosphorite series in Yangtze region

1—TWiHe 5 (phosphorite ) ; 2—H#yb 4 (siltstone ) ; 3—H 5 B4 (carbonaceous shale); 4—[17 % (dolomite ) ; 5—JF 1% % (argillaceous dolomite); 6—
T %4 (siliceous dolomite ) ; 7—f J§i i §i %4 ( phosphoric siliceous rock); 8—fE i A (siliceous rock ); 9—filk JIT U145 J& fik [ 27 1% 5% 14  carbonaceous
shale with silicalite lenticle); 10— it TU 5 J B i 45 4% (carbonaceous shale with phosphorite nodule); 11—/K % (limestone); I— 1 i A% i 45
(phosphogenesis in Phase 1); 11— 2 #mEFH (phosphogenesis in Phase 2); I+1I—/R #MZ%E4 T BL#EVE A (phosphogenesis by undercompensation

condensation deposition )
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Fig. 9 Sedimentary model of phosphorites of Early Cambrian Meishucun Formation in Yangtze region

(Modified from Reference [23])
1—F1 %4 (dolomite ) ; 2—V i 1 2 4 (argillaceous dolomite ) ; 3—1U1 4~ J§i %A (shale-siliceous rock ); 4—T)” (phosphorite ) ; S—M#§454% ( phosphorite
nodule ) ; 6*1‘57‘{?3%(phase change line); T—E -1 (sea level )
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