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Lithofacies paleogeography in the depositional period of the

Datangpo Formation of Nanhua System in the Middle and

Upper Yangtze Region, SW China and its indication of

hydrocarbon accumulation

SONG Teng™?, LIN Tuo?, LI Fei®, LI Haohan?, WU Hai*, DUAN Ke®
(1. Research Institute of Petroleum Exploration & Development, Beijing 100083, China; 2. China Geological
Survey & Oil and Gas Survey, Beijing 100083, China; 3. Hubei Geological Survey, Wuhan 430034, China)

Abstract: [ Objective JMarine black manganese-bearing carbonaceous shale of Datangpo Formation was generally
developed in the mid-Neoproterozoic Nanhua period in the Middle-Upper Yangtze Region, South China, which
has been widely concerned as a manganese deposit for a long time, but with little attention to its petroleum
geological characteristics. This paper expounds the lithofacies paleogeography of the Datangpo Formation and its
indication of oil and gas accumulation, so as to guide the oil and gas investigation in the Suthern China.

[ Methods] Through field investigation and data collection on the Datangpo Formation, the oil and gas geological
conditions, the source rock characteristics and hydrocarbon accumulation assemblage, especially lithofacies and

paleogeography, were systematically analyzed by methods of single well analysis, continuous well comparison,
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lithofacies paleogeographic map compilation, etc., combined with source rock characteristic analysis, reservoir
analysis and other experimental testing methods. [Results] The Datangpo Formation was formed during the
interglacial period, and the depositional process was controlled by the extensional rifting process. Its sedimentary
facies can be divided into two types, seven subtypes and several microfacies. The entire depositional period
constitutes a complete transgressive-Highstand-Regressive sedimentary cycle; the most potential facies belts for oil
and gas resources in the Datangpo Formation are limited shelf subfacies and lagoon subfacies, mainly distributed
in the first member, with good organic geochemical index characteristics, and are high-quality source rocks.
[ Conclusions] The first member of the Datangpo Formation has good hydrocarbon generation and shale gas
development potential. Songtao, Huayuan, Xiushan, Xiangtan, Hefeng and other areas at the junction of Hunan,
Chongging and Guizhou Province have favorable conditions for shale gas development and are potential shale gas
development areas. With the Datangpo Formation as the source rock, a variety of potential reservoir-forming
assemblages can be formed. The Xiushan, Songtao and Huayuan areas at the junction of Chongqing, Guizhou and
Hunan Province have good source-reservoir configuration conditions and are potential conventional oil and gas
development areas.
Key words: Neoproterozoic; The Datangpo Formation; lithofacies paleogeography; source rock; accumulation
assemblage; Shale gas geological survey project in Southern China
Highlights: This article expounds the accumulation mechanism of potential oil and gas strata for oil and gas
investigation in southern China: (1)This article had collected the profiles and drilling data of the Datangpo
Formation of the Nanhua System systematically, conducted a carding analysis from the perspective of oil and gas
geology, determined the type of sedimentary facies with the most potential for oil and gas resources, analyzed the
hydrocarbon generation and shale gas developmental potential of the Datangpo Formation. (2) Based on the
analysis of gas development potential and accumulation conditions, the potential oil and gas development areas
were selected and the direction of oil and gas investigation was indicated.
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Fig.3 Distribution map of Neoproterozoic outcropping areas and profile points in the middle-upper Yangtze area,
SW China
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8-Zhaiying, Songtao, Guizhou; 9-Taoying, Jiangkou, Guizhou; 10-Shizhuxi, Wanshan, Guizhou; 11-Bangiao, Xinhuang, Hunan;
12-Tuokou, Hongjiang, Hunan; 13-Mahuanggou, Shennongjia, Hubei; 14-Qinglinkou, Zigui, Hubei; 15-Liuxi, Changyang, Hubei;
16-Yangshuao, Changyang, Hubei; 17-Zouma, Hefeng, Hubei; 18-Jundaping, Yuanling, Hunan; 19-Majindong, Taoyuan, Hunan;
20-Longtang, Anhua, Hunan; 21-Caihuatian, Ningxiang, Hunan; 22-Manganese ore, Ningxiang, Hunan; 23-Yanxi, Jiangkou, Guizhou;
24-Yongyi, Yinjiang, Guizhou; 25-Shitang manganese ore, Songtao, Guizhou; 26-Daotuo, Songtao, Guizhou; 27-Lianghe, Huayuan,
Hunan; 28-Minle, Huayuan, Hunan; 29-Guixi, Guzhang, Hunan; 30-Lannitian, Guzhang, Hunan; 31-Songlin Well6#, Zunyi, Guizhou;
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Fig.4 Characteristics of Outcrops and Cores of the Datangpo Formation in the Middle and Upper Yangtze Region,

SW China

A-carbonaceous shale of the first member of the Datangpo Formation, sandwiched between the moraine conglomerate of the Nantuo
Formation and Gucheng Formation, with a thickness of less than 5m, limited shelf facies, Songluo Majigou, Shennongjia; B-ZK001 of
Songtao Daotuo manganese ore, Guizhou; The core of the first member of the Datangpo Formation, limited shelf facies; W The black
carbonaceous shale showed star-shaped pyrite; @The black and steel gray banded rhodochrosite; ®Black carbonaceous shale, mudstone,
siliceous rock; @ Black massive rhodochrosite with carbonaceous shale, with star-shaped pyrite; & Black manganese-bearing
carbonaceous shale; ©®Black massive rhodochrosite with black carbon shale and star-shaped pyrite; (Dblack carbonaceous shale; C- the
first member of the Datangpo Formation, siltstone developed vein bedding, tidal flat facies, Yanxi, Jiangkou, Guizhou; D- The first
member of Datangpo Formation, with cross bedding developed in fine sandstone, shallow-water shelf facies, Hanzhong Steel Works;
E-The first member of Datangpo Formation, macrofossils are seen in carbonaceous shale, limited shelf facies, Mahuanggou, Songluo,
Shennongjia, Hubei; F-The first Member of the Datangpo Formation, gravel-bearing siltstone, beach and barrier island facies, Xixibao,

Songtao, Guizhou; (image B according to An Zhengze, 2014; images C and F according to Zhang Yujie, 2020, images D and E according

to Zhang Gaochong, 2020)

(normal sea level)

: i B 5

DO 1 it BE L :
b ¥ (barrierisland)
: (tidal flat) lagoon) :

i i

(land)

xF \ BR
e\

(underwater 4

: ok [k J PR B # uplift)
waEnE | el pmE\ iy
f/\I:T:‘UL /\ 2N ¥ X Sye < s Bk i
(coastal sedimentary system) =g s TR K Bt Bl

. |7}|1‘] *ﬂﬂ L ‘*/'\ 14& %{ (shelf sedimentary system) (deep-water shelf)

K5 b7 X RS AL R 2 R 2 P
6



Fig.5 Sedimentary system division map of Datangpo Formation in the middle-upper Yangtze area, SW China
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Table 1 Sedimentary System Classification of Datangpo Formation in Middle-Upper Yangtze Region, SW China
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Fig. 8 Sedimentary facies profile of Datangpo Formation in Yanzhaigou section, Songtao, Guizhou (1:50)
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Fig.12 East-west D-D' sedimentary contrast section of Datangpo Formation (vertical 1:2000, horizional no scale)
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Fig. 14 Lithofacies and paleogeography map of the second member of Datangpo Formation in the middle and
upper Yangtze area during the deposition
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Table 2 Organic geochemical characteristics of the Datangpo Formation in the middle-upper Yangtze area

and comparison with other organic shales

e fe i FRASE
2 X HHLERI% FREEAR 6°Cl%0 YU SRR
$1+S,/mg g R0/%
3.05~6.29 0.001~0.051 2.19~2.47
FabkgEDE -32.9~-324 Ji BR Bk
* (4.32) (0.013) (2.38)
HE
b 0.43~4.47 0.005~0.029
FTFTI] 2.84 / TP &,
I (2.19) (0.014)
2017
4 3.47~85 0.046~0.096 EIIH— 5 PR
75 /N [l 3.09 /
(4.72) (0.016) Rt A
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K. 0.25~15.86 0.002~0.043 i —R R
2.02~2.37 -33.8~-33.9
P (4.80) (0.014) ]
2015
KB —
whe JR S 455 0.17 3.37 -28.41 S
Je BR Bt A
Bl 0.5-6.1 0.01~1.54
HEKH 1.9-35 (3.3) / SRk S
bti QD (0.23)
LS 1.5-5.0 0.03~0.81
HEKH 25-3.2 (2.9) / RZK Bt B S
L (3.6) (0.34)

g X R~ /ME CP¥{ED [Data format: maximum ~ minimum (average)]
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Fig. 15 Pore Morphology of Carbonaceous Shale from Datangpo Formation in the Middle-Upper Yangtze Area
A- The albite grains in contact with the concave-convex develop dissolution pores and grain boundary fractures; b- The aggregates of
mold pores formed after the dissolution of the pyrite crystals; c- The interstitial organic matter develops a small amount of pores; see

microcrystalline potassium feldspar grains ; d-Interstitial organic matter with a small amount of pores
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Fig. 16 Datangpo Formation and Tibetan Assemblage Model in the Middle and Upper Yangtze Region
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