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Abstract

Da’anzhai member of Ziliujing Formation in Jurassic is a hot zone for lacustrine shale exploration
and development in Sichuan Basin at present. In this paper, through rock observation and logging
analysis of special elements, field emission scanning electron microscope observation, rock po-
rosity experiment, X-ray whole rock diffraction (XRD), cryogenic nitrogen adsorption and other
experimental analysis, the sedimentary environment and reservoir characteristics of lacustrine
shale in the second sub-member of Jurassic Da’anzhai Member in Yuanba area, northeast Si-
chuan Basin were systematically analyzed. The research results show that: The Sr/Cu, Sr/Ba, and
V/(V+Ni) of the Da’anzhai Member shale range from 2.50 to 8.34, 0.15 to 0.47, and 0.65 to 0.79, in-
dicating the warm and humid environment and anoxic freshwater lacustrine sedimentary facies,
shallow lacustrine sedimentary facies and semi-deep lacustrine sedimentary facies. There are four
lithologic assemblages: bedded mudstone intercalated shell limestone, sand-lime-mud ternary
mixing, laminated-bedded mudstone intercalated shell limestone, thick bedded plaster mixing.
Shale minerals are mainly clay minerals, quartz and calcite, with a small amount of feldspar, do-
lomite and pyrite. The pore types are mainly inorganic pores, especially intergranular clay pores,
while the content of organic matter pores is relatively small. Laminate-bedded mudstone interca-
lated limestone facies and bedded mudstone intercalated limestone facies have the characteristics
of high brittleness, high porosity and high gas content due to their good source-reservoir configu-
ration. At the same time, cleavage fractures and intercalated laminae are developed, which be-
come the main strata in the Development of Da’anzhai Member.
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VERBRIE TS DRI A X, D0 )1 3 2 J G A TUE ST RS T BORE),  BEE I
HBGRHEE ST R BRI TS, AT a6 R EE TR AR R A DU MR . 1R R B4l
R FEBAE NN G VA TF R B 24, B AN A R AHZ R AL BT T TUE SR, IR
B EMBCR[L] [2], MBRMISE YO ZZEBL “UR - 7 BCE R4, RO posERL3] [4], (AR
MR TUA SR R B EP TEHE A HURTUE[5] [6], XK 28 BUbIAR TUA I 7R, oF R,
XHEIA DUE BGRBLEE . BHRPFAT . DO KA Z VP 7 T 2 b o A ARAE 2021 SETT A6 DU )1 S K %2
FEBCHIH VU BEAT BRIR DR, RS R e ut X A B 2 1 UUE SO, (HANR TUS “UF B R 72 7 1]
B, XEBEGRKLHER U -7 250 2%[7] [8] [9]. PR ITRIFT 2 (R 78 A2 R PR AL (4 iR S Atk
WARTORRSEAE TS, AR, TUA R A PR AL RER[10] [11], AFVE AR 2 A T A B A2 SR L REAF
FEHIRZES:, ST EZ IR TUE B ER 1 5CHR (4] 1),

XIS, WIATCE RAR &S, ARSI, AHRIK. 3R EEE LM AR
HRF o R A LTS BAR, AV RE EEARXT R, AL S R, R 2 8 = 2N TENLAL,
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AL KL PIRLIRIAL R Py LRI A8 S5 [12] [13] [14] [15]0 TCHUHE X K 22 28 B TR B MK 443
G, E TR RARR, DLBTUTRRAR A Bt VA Pl 36 I B iU J AR Je & UM [16] [17]. BRIk, AL
K TCR IR 2 (K 77 AT W5 A0 AR SR A ) B S SRR i, ) o0~ T U
FAAG, G O I S B SR E A A A IR R A TR, R EAFRA TR & T IUA &R
P25, XHARE A SRR RE, e tbdla Lo

2. REMRE R

TR DAL F DY 2R AL HR) o0 e RE i Be N, MG A B AL T3 P REALZ, Il S )l
BB R P, HERUEREAH AR, XIkiE EE TR el REILIUEME T 5 )1 R 40 &
INXER[7] [18]0 FEARAET U L AL IE Y A R NI A R o, RN - PRIy, JbAR 5l
P LT R I SOE T M AR AR [19]. TTINIX HAL T U el e L RE 1 b i - AR iig
5= KRG A 7, MIERAR S RN AR H o EISTEsI LLAT, JeIU X AL T iR,
S ENSZISE I, JCIUM X S5 AT AR, BENBARGORRIN BL,  AR2 R I 3 2K B T S i A
B, REZERORITE.

TRE R AR AR Z 2 BT ], JeUb XA IE3E (I8 0 55, 48 6 18 00 KT e e g HEA
R, FE AR K, K LB Z, REEBA TS S8 B [\ ST R4S 2
EHEMN20]. ARAEAPE R TORBE R 25, KR I BT A =B21], Kk —Beath B2 5 s
FIREPe A Wb R OBCAMEEZONRK e . Bibiles, RERENTEKE: K=BCATEE®E
NEKOIE s, KERNTRE . Biba.

3. REEBRTUAMMAFE

IKAAFR T 1A 22 5 2 3 BT LT T IR SR L AL & B vt 2R 7 055 [22] [23]. TR K i P2
Foti B i BOK AR TR B B AR RIS ) 72 5, RTINS A 2 o V7 2 — 8 BRI . 9 70 #r 7o 3 XK
ZIRBCURAIN P8, SRATHER (L 22 IR TR 70 T BOA U AR ERE L SR SR B ot 77
T1EE AN TT AT HR T
31 HEERHEE

A% 3 B R AR AR R AR A T A WLIT A 22 e, 0 SR AR MU & B B ORAT = A R
BT ASH DR A A, A b, I KRR B E S R, WRREKIREE, RIS FE
VI FEEEEE, JKTRAKIES, ARTAHEVNTRRAE . &R BaamKAR B iz 5,
T IX 0k SR R RO RS . JC R BRI ERAL 220 0N, ANRISTRUK RS PR TR S
FAEMRRIZES, B, RAREME GRS =EBUUE AT T H8 80k S0 Ko =% .

Sr. Cu. Ba JuE nJ LMR/RUIBURE . WBJE SOKME - iR Z 5, 8% SriCu WEH T =g i /i,
Sr/Ba HF HIMT A KR 365 (55 1) BT BN Sr/Cu tL{EAF 1~10 Z (AR}, $E7RIERE. WIEKS
fi&; 4 Sr/Cu HUIETE 10 LA BBY, FE/RTHR R #SA%[24]. RKIREEH, Sr F1 Ba DA iR 5 1% 20F7
16, BUKZAFE T, Srfl Ba LLLABREROUAI AR FREE L AUTIE, 24 Sr/Ba < 0.6 AR /KM EE; Sr/Ba > 1 (3%
KIS, Sr/Ba 7E 0.6~1.0 Z [AJAXZ K Bk 45 25]

SiEARRYY2 A FETCER & & LR AL, K2 3B SriCu /T 2.50~8.34 2 [A], Horh—.Et Sr/Cu
/T 5.03~7.65 2 ], “WEAT 2.65~8.34 2 i), =WEAT 2.54~2.64 2 [f], Sr/Ba Ltitis/+T 0.1~0.47
2], Hp— BT 0.2~0.35 28], BT 0.1~0.47 28], =BT 0.11~0.13 Z 7], $HR K%
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Figure 1. Diagram of sedimentary facies and key Wells in Yuanba area
1. T KRREMESH TEE

Table 1. Geochemical criteria of sedimentary environment in Da’anzhai Member, Yuanba area
e 1. T XK 2R EARIME B L F I R 8 4R

LR R FEAR J bR E KU ghiR
. RIS AE(<10); J SR =
it Sr/Cu FAIE>10) 2.50~8.34 et M A W
K (>1);
R Sr/Ba BRI 15(0.6~1.0); 0.15~0.47 WK IR
HIKIIH(<0.6)
AL IR (<0.46);
LR JE V/(V+Ni) A (0.46~0.6); 0.65~0.79 A ISR
BREAFFEE(>0.6)

32 HEHEEMREE~S

KA AR JE M LE A MU A DTRE 2R . IR A S B R B ) 20 R 5 7 T R — S A R
Y T AU I ERAE B AR I FE At . DU HR DUV B NI SRR R 74, o] LA R s K AR Rk
EJFEIAES, TUAEEE &85 VIV + Ni) U2 (82 RIS, BRI VIV + NiYE T PO TR A4
IR JE PR BAL VPN AR bR, FALIREEH VIV + Ni)ELIE/N T 0.46; FEUKARIRESH VIV + Ni)ELEANT
0.46~0.6 2 Ji]; BRAE/KIAEFREES VIV + NiYKT 0.6. YY2 FHA4FFR TR M 45 5 BoR TUE VIV + Ni) B
/T 0.65~0.79 Z[AI(5 1), MR T K22 F&BLTAR I BRI /K AR AL T-BR A IR BE

AR PR R AT R TUS AR T I E R R, BT NE AR TUE IR R A E HUR & RS Mo R Cu &
EHAPRIEARKR, BRSSP R . — IS, Mo Fl Cu &, W
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Figure 2. Planar distribution of sedimentary facies in the second member of Da’anzhai in Yuanba area
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PENtR R R B FEMEB, K238 By iy Wl K AR 3% S [26] [27], VDURHE IS S ) 2 5 2
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AFEEVEH AV S A B A MR &2 7 (14 3).
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Figure 3. YY2 well sedimentary facies identification comprehensive column
chart
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Figure 4. Different rock types of the second member of Da’anzhai in Yuanba area
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Figure 5. Micropore types of shale in Da’anzhai Member
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Ji RN 205 20%, R P FL(FE B AT 201 10%.
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Figure 6. Pore histogram of different lithofacies in YY2 well
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Figure 7. Nitrogen adsorption curve of shale in Da’anzhai Member of Ziliujing Formation, Yuanba area
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Figure 8. Full aperture characterization of shale reservoirs with different lithofacies
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Figure 9. YY2 well content comprehensive column chart
E 9. YY2 HESMEEHEIRE

Table 2. Comparison table of gas bearing properties of different lithologic combinations in Y'Y2 well
F2.YY2HAEEMEEE MR

HEHE RN BERE

IR EBEKNHD A I8 BUZBRORS 5 DU AH 0.21 1.22
RKBENBEERRE TR TUE M 0.24 0.95
R EJZIR R JE Ve 5 A 0.17 0.77

R EYOR E Ry b e & AH 0.18 0.71
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Im, TUBREEE LN 79.2 2%/m; KB JESUZ BB G R ICA A K BERWIRGUZ, /r5t8Uz % %N 48.2
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Figure 10. Histogram of laminar density of YY2 well in Yuanba area
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