SSNI0DD-05501 — ———

_ — > = . - m— __
.'_—‘H CA-SINIC () 'Ja'.r_: L - = - —

——

—_—

— = = —

H R P HL R A B RS N DI
WEE, T

FIAA:

HERE, BREF. R R A B A R R TR R (). DURAEAR, 2022, 40(4) @ 1083-1094.

CAO MoLei, CHEN JianPing. The Analysis of the Sedimentary Process for Datangpo—type Manganese Ores from the
Point of Sequence Stratigraphy: A case of the Minle manganese deposits in northwestern Hunan[]J]. Acta
Sedimentologica Sinica, 2022, 40(4): 1083-1094.

AMUSCEEER: (BB K INERIEN W85 2B 0 )

Similar articles recommended (Please use Firefox or IE to view the article)

JNART =B85 L2y — el B RAE
Sequence-lithofacies Paleogeographic Characteristics of Lower Triassi ¢ Jialingjiang Formation in Eastern Sichuan Basin

TURR2E4. 2021, 39(6): 1478-1490  https://doi.org/10.14027/.issn.1000-0550.2021.105

HoK = AT AR TR AT —— DR R R X FESE s — B

Seismic Sedimentology Research on Shallow Water Delta Front Sandbodies:A case study on Member 3 of upper Cretaceous Qingshankou

Formation in Qian' an area, south Songliao Basin, NE China

TURR2EH. 2018, 36(3): 570583  https:/doi.org/10.14027/.issn.1000-0550.2018.082
WAL AR S X V> — B AR WD IR o e AR B o3 A AR

Developing Pattern and Distribution Features of Biological Limestone in First Member of Shahejie Formation in Changdi area, Zhanhua

Depres—sion, Bohai Bay Basin, China
DUREH. 2018, 36(5): 995-1007  https://doi.org/10.14027/j.issn.1000-0550.2018.070

BV R HLIX =B R DU RIS 5T

Research on Cyclostratigraphic and Depositional Model of Sedimentary Manganese Deposits ( Triassic) in Southwestern Guangxi Area

TUFRZAR. 2017, 35(6): 1144-1157  hitps://doi.org/10.14027/j.cnki.cjxb.2017.06.006
FIH B RS RETEI - UM BRIRER & R FF—— LA BRI P X T R HLEAR 4 1]

Using Spectral Gamma Ray Log to Recognize High—frequency Sequences in Carbonate Strata: A case study from the Lianglitage

Formation from Well T1 in Tazhong area, Tarim Basin

JURLEAAR. 2016, 34(4): 707715 https://doi.org/10.14027/j.cnki.cjxb.2016.04.011


http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2021.020
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2021.020
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2021.020
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2021.105
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2018.082
http://cjxb.ac.cn/cn/article/doi/10.14027/j.issn.1000-0550.2018.070
http://cjxb.ac.cn/cn/article/doi/10.14027/j.cnki.cjxb.2017.06.006
http://cjxb.ac.cn/cn/article/doi/10.14027/j.cnki.cjxb.2016.04.011

40k A4l
20224F-8

UL BLAE AR
ACTA SEDIMENTOLOGICA SINICA

Vol.40 No.4
Aug.2022

M EHHS :1000-0550(2022)04-1083-12

HEFHEFARES T AERXNET TRIE
—— LA P R R B

DOI: 10.14027/j.issn.1000-0550.2021.020

WIRE ' IR

1o b TR 2 (b0 Mk B2 5 Be 24 B, Jb T 100083
2. 43T [ B E BT & S8 E  dbat 100083

B OE DUMPYICRIRERS N ), 2T DX A B ALAS B X B9 ORIES AL S BOSEATHZ X L, B 0 245 B SR AL By
DU IS, = DUZRJRFPAE AR, th =2 DU ZR)2 5 RUBE B9ty 38 A A ™ DO RS AR IR . R 2HAUUA - 1D RIRER S
TR ORYESALT B rTRYE AR 700 T MEBE 1 B (B Bk VB AHRIRGT RJe BR e it ) T B 2 B (R0 U il
AR 5T ) BB CREBFTIUAIC B ) o 2) RAREREHY = Z0U2 7 BEAR 2 R R TR 0 A A U g2 e, b 3 — =)
PP R T R B A5 ABRR R R 2R 5 5 — (2 P 285 R a0, B S 2 0 200k 3) IRARER AT ORI 7 mT LA
i =GR F R GR PRI RS R, =902 7 RO i B DLAR AR, DY 902 e ROE R T Z AR S |

JREEAR A AR R
KGR R 2 TWGUR T DURERS ; DR 72

F—EEEN HERE,F 199448 A WA TR P KO TN, E-mail: 1064712996@qq.com
BIEEE  BREE, 1,802, 0 PR E B IEN 38R SR R EHE T, E-mail: 3s@cugb.edu.cn

FESES P536 XHEERERM A

0 5%

Y 8 ML X 4 e AR 2 R B R TR T
e B IEAADIBIE G 5, e KB T — &5
R—r BUGR A IR , PRI ZE AR A BT IR AL, 8
AR, [ AR B BT X R S AR e A 5 B
IR TV 25T, H AT i A i e 28 KX
A T — RIVALZR AL A 10 Bk W b A 2
W, 52 ARG W e A B LR TR B
SRR, X S PR AR SR R S S A R
TEFERI, R, 12 HJZ 7 )2 2 B A R
R B R, B R R e T AT Y
FURT G T I E A 1 J2 e S22 BT AN TR A, 5
TR PR F B B LT ST b S
A S AN AL DX 75 H AR 0 S A s o i Jo 1)
ST T =GR FPAR A BT RIS Aok
W, (AR = 902 Fe e LU B 2 I AR RDE S R
JESRAT AU R, /5 2 A B2 PRIy A
SCRLMPY JU R TR BRAR AT TR RAR AR AT (18] 1a) 9 651,

75 B H#A:2020-10-18; W f&2asm HE:2021-01-15

MR XUURUF IR N7 =40  DUZ P A2, JF X
FURERA S ) 1 T2 7 2 27 B e 1) i B X K
MU, A I3 B Wit 40 DX A TR A 7 B R R Bt 1
(RIS S

1 Hu RS

BRARGRA™ 5L TS b X 52 S B AR I 7 3t v
U, 2 TSl DX R R T AR B R B 0 R 22—
B IX N FZ R E B th T3 AL R Rl R
Bt wa PEAE | BE L BE LRSS U AR L 2K ] UL R
A BRI AL, 57 R A Hh R 7 1 22
FERZLHZ o BRIRAT DXRRFT A 7 AEAR T 1] ) 1o AR
HRb RIRE—T TR X RS Bk & L B
S TE RS, e i 21, K I — g 52
15 (F,) JK HHI—5 e bF (F,) R Ja T XK R 2446
RS Z 73 30, HA RIS i i, AR EE
A T R AL, (HAS DR i A R AR 7R
IAEIN HLAR G2 3 Z A8 TP a0 R DU | 45

HEWMB : HEKE AL (2017YFC0601502) [ Foundation : National Key R&D Program of China, No. 2017YFC0601502 ]



1084 oo o F4045
(a) N (b) // 1000 m N
10000 m T / — T
3 7
/ AN i o
/ )/ o4
,/
/) /
Ve /Fl
% e /S
/ /
// B S/
D,
7/
v Qm
/ / F
/
/
W N
i //
R A\
/ )
<7 e
—— AR —— ik ---- WiEgdEl) @SS E%g_gﬁ ...... iiﬁg R — W — R
Bl R R T Hb AR A

Ca) AP B UL 08 DX AR A b 3 A 14T 5 (b)) R ARAR AT i Bt

Fig.1

The geological background of the Minle manganese deposit

(a) The distribution of the manganese mineralizing basin in the adjacent areas of Hunan, Guizhou, and Chongqing provinces; (b) The geological map of the Minle manganese deposit
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Fig.2  Stratigraphic thickness maps of the lower section of the Datangpo Formation in the Minle mining area

(a) The stratigraphic thickness map of the first member of lower sub-formation in the lower section of Datangpo Formation; (b) The stratigraphic thickness map of the second mem-

ber of lower sub-formation in the lower section of Datangpo Formation; (c) The stratigraphic thickness map of the upper sub-formation in the lower section of Datangpo Formation
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Fig.3 Sequence stratigraphic classification of the Minle manganese deposits

(a) Sequence stratigraphic classification of the ZK9-10 well; (b) Sequence stratigraphic classification of the ZK19-9 well
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Fig.7 Metallogenic model of the Minle manganese deposit
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The Analysis of the Sedimentary Process for Datangpo-type
Manganese Ores from the Point of Sequence Stratigraphy: A case
of the Minle manganese deposits in northwestern Hunan

CAO MoLei'?,CHEN JianPing'*

1. School of Earth Sciences and Resources, China University of Geosciences (Beijing), Beijing 100083, China
2. Beijing Key Laboratory of Land and Resources Information Research and Development, Beijing 100083, China

Abstract: The Datangpo-type manganese ores have developed widely in the adjacent area of Hunan, Guizhou, and
Chongqing provinces. This kind of manganese ore develops in the lower section of the Datangpo Formation, forming
ore bodies with different grades and thicknesses in multi-periods. Current mineralization regularities are not suitable
for analyzing the sedimentary process of each period. The mineralization process is controlled by ancient faults, paleo-
geography, paleoclimate, and variations of sea levels; all these factors are important bases in the study of the se-
quence stratigraphy. Applying sequence stratigraphic theories to explain the sedimentary process in each mineralizing
period is feasible and can also provide help with perfecting metallogenic regularities and new thoughts with explora-
tion and prediction. Previous studies of the Datangpo-type manganese deposit stratigraphic sequences are not accurate
and seldom utilized in the analysis of mineralization regularities. Taking the Minle manganese deposit, the large-
scaled manganese carbonate deposit in northwestern Hunan province, as an example, we make stratigraphic correla-
tions based on lithological description of wells and measured profiles to build a new stratigraphic classification for the
lower section of the Datangpo Formation (the mineralization period) for the Minle manganese deposits. We next ana-
lyze the sedimentary characteristics of each period according to changes in the lithology and thickness of the new stra-
ta. Then, using sedimentary features to build the third order and fourth order sequence framework , we summarize fea-
tures of the sedimentary evolution based on the ancient terrain changes in third order and fourth order sequence
scales. Finally, we combine all of these achievements with marine carbonated manganese forming mechanisms and
geological background to investigate mineralizing laws , modes, and sedimentary processes based on sequence strati-
graphic theories and the sequence stratigraphic application in mineralizing exploration and prediction. We draw the
following three main conclusions: 1. The ore-bearing strata (the lower section of the Datangpo Formation) of the Min-
le manganese deposit can be divided into three sub-formations according to the stratigraphic correlations of different
wells in the mining areas. Compact and dense-banding manganese ore bodies with black carbonaceous shales are the
first member of the lower sub-formation, black carbonaceous shales with a little banding manganese ore bodies are
the second member of the lower sub-formation, and black carbonaceous shales with satellite distributed pyrite are the
upper sub-formation. Each member has its own characteristics of sedimentary environments, thicknesses, and ter-
rains, and the mineralization of the Datangpo-type manganese ores is closely related to all of these sedimentary fea-
tures. 2. The third order sequence framework of the Minle manganese deposit mineralization epoch (lower section of
the Datangpo Formation) consists of one condensed section system tract (lower sub-formation in the lower section of
the Datangpo Formation) and one high-stand system tract (upper sub-formation in the lower section of the Datangpo
Formation ). The condensed section mainly develops manganese carbonate ores and black carbon shales, character-
ized by a quiet, reduced, and deep aquatic environment. It also suggests a subtle variation of the aquatic environ-
ment. In the lower sub-formation of the lower Datangpo Formation, the first member consists of deep water and large
accommodation spaces, forming compact massive and dense banding manganese deposits, while the second member

exists in shallower water, and its reducibility decreases, forming discontinuous thin manganese bands in the black
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carbon shales. Additionally, the condensed section system tract in the third order sequence can be divided into four
fourth order sequences. The second and third fourth-order sequences develop thick, compact massive and dense-
banding shaped manganese ore bodies. At this moment, the northern mining area is an obvious center of the fault ba-
sin inside the bay, making numerous manganese materials aggregate and forming rich ore deposits. The first and
fourth fourth-order sequences develop thin layer banding manganese ore bodies as their aquatic environments are not
suitable for mineralization. Each fourth-grade sequence has its own transgression scale, which leads to differences of
manganese ore body grades and thicknesses among all four ore-bearing periods. 3. The sedimentary process of the
Minle manganese deposit can be explained by third order and fourth order sequences. The third order sequence frame-
work explains the sedimentary process of manganese ore body mineralization, and the fourth order sequence frame-
work reveals multi-period sedimentary processes of manganese ore bodies with different thicknesses and shapes. The
first fourth order sequence is the transitional period from the Fulu Formation to the Datangpo Formation, lacking
enough oxygen concentration so it is very hard to form manganese oxides in the water. Therefore, manganese ore bod-
ies are mainly thin and banding-shaped. The fourth fourth-order sequence is the second member of the lower sub-for-
mation in the lower Datangpo Formation, developing thin and banding-shaped manganese ore bodies as the water is
shallow and unquiet in this period, making it unsuitable for manganese materials to aggregate. The second and third
fourth-grade sequences are all in the first member of the lower sub-formation in the lower Datangpo Formation. These
two periods have nice conditions for mineralization and source, including the deep, quiet water with high reducibility
and high contents of organisms, which produce compact massive and thick manganese carbonate ores. Some sedimen-
tary marks, which can be used to build sequence framework, such as the sandy carbonaceous shale in the bottom of
the Datangpo Formation, banding manganese ore bodies, light color claystone, carbonaceous and muddy dolomite,
all have nice indicative significances in mineralization, which can be applied to the exploration and prediction.

Key words: Minle manganese deposit; third order sequence; fourth order sequence; sedimentary environment;

sedimentary process



