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Abstract: Main marine shale formations in southern China, in addition to the Ordovician Wufeng Formation and the Silurian
Longmaxi Formation which have become China's shale gas industrial production layers, include marine shale of the Cambrian
Niutitang Formation and the Sinian Doushantuo Formation, and other marine shales. So far, the Sinian Doushantuo Formation is the
oldest shale gas layer found in China and even in the whole world. Based on previous studies of regional geology and relying on
drilling core data obtained in the middle Yangtze region, the authors used multi - scale methods for characterizing the reservoir
properties and, combined with the organic matter abundance and evolution characteristics, carried out the comprehensive research.
The reservoir and hydrocarbon potential of the world's oldest shale gas were analyzed for the first time. A comparison was made
with the commercial shale gas reservoir in the United States and that in Sichuan basin of China. The results show that the Sinian
Doushantuo Formation shale in the middle Yangtze area is developed in a relatively stable sedimentary environment, and the mud
shale has large thickness and high organic matter content. The total organic carbon (TOC) content of most samples is more than 2%.
The brittle mineral content of shale is high, and micro — nano pores and multi - scale fractures are developed. Compared with shale
of Longmaxi Formation in Sichuan basin, the thermal evolution degree of organic matter in shale of Doushantuo Formation is
moderate, the Raman maturity is between 2.0 and 3.0, the organic matter is in the stage of pyrolysis. The analysis indicates that
Doushantuo Formation has the basic geological conditions for shale gas reservoirs and has a good resource and exploration prospect.
The research results provide comprehensive basic data for the evaluation, exploration and development of new shale gas fields and

new strata in the future.

Keywords: the oldest shale gas formation; Sinian Doushantuo Formation; Neoproterozic; reservoir characteristics; resource and
exploration prospect analysis; oil and gas survey engineering; South China
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Fig.1 Schematic diagram of regional structure and Eyangyel well location
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Table 1 Comparison of basic geological conditions between Doushantuo Formation of Eyangyel well and Haynesville shale
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Fig.6 Organic matter pores in the main member of Doushantuo Formation
a—Abundant migration (interstitial ) organic matter in the shale of the main member;

b—e—Interstitial organic matter and pores interstitially filling in carbonate minerals’ intercrystalline position and self—generating siliceous crystals or

intergrowing with clay minerals; f—Pores in migrating (interstitial ) organic matter

SR EELR ST O A — RN 25 3G [R5
B VR TERE W K W4 Ay (35 e e 1) B B
W) BB RGBS T 3NN AR
HSH(FR2) . ALSHATAMIT R, Wk G
AL & (TOC) A PEAN SRBH IT 1 HBE 1Ly 4l &=

15U B AL B, O LA R A5 (2016) 5T
R DS FE R | 256 K 4 )1 25 (2012) T 77 S
N ERXFA BLIK (TOC) 13 b 2R B BIF 58 R, X A
Y7 IXBE e 4] 301 0UR 2 BER IR AT S 2 E 4T 00 20
g,

http://geochina.cgs.gov.cn H1EHLFT, 2020, 47(1)



474 51

W a4 < S Rty R U SR B2 R RS R R 23

& Eo IR

1 pm EHT = 2,00 kV
WD = 4.1 mm

Signal A = SE2
Photo No. =17

Sample ID = YY1-3367.9-
Mag= 10.00 KX

1pm EHT = 2.00 kV
WD = 3.8mm

Signal A = SE2
Photo No. = 25

Sample ID = YY1-3367.9-
Mag= 1220 KX

B A7 5 1A £L

B4R HE N

200 nm EHT = 2.00 kV
WD = 4.0 mm

Signal A = SE2
Photo No. = 13

Sample ID = YY1-3367.3-
Mag= 30.00 KX

1pm EHT = 2.00kV
WD = 42mm

Signal A = SE2
Photo No. = 10

Sample 1D = yy1-3367 4-
Mag= 10.00 KX

K7 BELLE )2 B s m AL g%
a— V2K E L 10 W2 AIFLEE s b— 1 A0 ) o L SR B s o— 1 AR A 3R] B AL s d— 0 A B i iR AR AL
Fig.7 Matrix pore in the main member of Doushantuo Formation
a—Widely developed interbedded pores in clay minerals; b—Dolomite intercrystalline pores, intracrystalline pores and diagenetic fractures;

c—Autogenetic quartz intercrystalline and intracrystalline pores; d—Diagenetic fractures and a small number of residual holes
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Fig.8 Microfractures in the main member of Doushantuo Formation
a,b— Core scale fractures, mostly filled with carbonate and silicate; c—f—Microstratification and microfissures at the thin—section scale
(Non—directional microfissure in Fig. ¢, directional microfissure cutting through beddings in Fig. d, e, f)
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3500 m LAR BUA SBIHRIT A H AR e T ik,
PRI, SRFH T 1 HEBE e Al & A LR A = 2 Bead
THAFIRFT B .

WL UL FZER A HT T OGS T S E R G
SR (22, #3) , % Hedb 38 K b [ B8 Al i
M HETFF A& 1) T A SO 22 38 2 %0 ( Bowker |, 2007 ; 3%
HaoRAE 120105 7K4: 1145, 2012; 7 K 25, 20165 5
A, 2018) , SRFH T 1 HBELLITE 4 32 0 )2 Bl it
FERER AN R R AR S HaE T, B
BN R At B R AT
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Table 2 Key geological parameters of Doushantuo Formation

LA PN U TR LR AT 28

e R ;ﬁzﬁ;g
% — I

TOC/% <1.0 1.0~2.0 >2.0 <105 11%;31.0 ~ 2.0 1 29%; > 2.0 7 60%
FRIUA R /m <15 15~30 >30 >30
Ro/% <1.18>50 1.1~1.654.0~5.0 1.6~4.0 F-142.84
A/ (M) <1.0 1.0~2.0 >2.0 FH2.9

‘ FEARE% <10 1.0~2.0 >2.0 149 1.48
it BBA/10 um® < 0.001 0.001~0.1 >0.1 19.6(FEfaim s B3I
———" R 40/% 30 30~40 >40 SO IRy, HorP KB BP9 37)

Fhm1% 20 20~30 <30 4520
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