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Fig.2 Comprehensive column of Dawuba Formation of Well QSD1 in Liupanshui area
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Table 1  Mineral composition and organic geochemical data of shale samples of Dawuba Formation of Well QSD 1 in Liupanshui area

RN
HERGS  WE/m TOCI% R,/% E=yiib il
A% HKA  FEA BATA BT Hivw

SD-1 1473.8 14.5 0.0 38.9 24.1 4.3 18.2 1.88 2.16 TRA KT 5UEAH
SD-2 1 480.7 7.9 0.0 51.6 14.9 0.9 24.7 0.66 1.92 TR AR 5UA AH
SD-3 1523.0 4.0 0.0 81.0 5.0 2.0 8.0 0.28 — IR GUE A
SD-4 1540.0 8.0 0.0 74.0 6.0 2.0 10.0 0.60 — IR GU A
SD-5 1545.0 9.0 0.0 55.0 10.0 2.0 24.0 0.62 2.17 TRA KT AH
SD-6 1560.0 12.0 0.0 55.0 13.0 2.0 18.0 0.66 — TRA KT A A
SD-7 1602.0 13.0 0.0 59.0 9.0 2.0 17.0 0.69 1.82 TRA KT A A
SD-8 1607.0 10.0 0.0 58.0 9.0 2.0 21.0 0.49 — TRA KT GUE AR
SD-9 1648.1 12.0 3.0 76.0 3.0 1.0 5.0 1.09 2.18 RIS B AR
SD-10 1649.9 5.0 2.0 83.0 2.0 1.0 7.0 1.11 2.28 RIS B A
SD-11 1 656.5 9.0 0.0 74.0 7.0 1.0 9.0 0.53 — I GUE A
SD-12 1 660.2 10.0 0.0 56.0 19.0 2.0 13.0 0.80 1.95 IR GUE A
SD-13 1682.3 16.0 0.0 37.0 30.0 2.0 15.0 0.99 2.32 TR R I DU A
SD-14 1687.4 19.0 0.0 27.0 31.0 2.0 21.0 0.96 2.19 TR K A
SD-15 1690.1 14.6 0.0 48.4 24.9 1.6 10.5 0.93 — IR U A
SD-16 1695.6 12.0 0.0 34.0 33.0 1.0 20.0 0.88 1.83 TRA KT A A
SD-17 1700.0 12.0 0.0 62.0 20.0 1.0 5.0 0.71 1.89 TRA KT IUA AR
SD-18 1755.0 21.0 2.0 37.0 19.0 2.0 19.0 0.73 1.93 TRA KT SUA AR
SD-19 1 .800.0 12.0 2.0 29.0 33.0 2.0 22.0 0.83 1.96 A KT TUA AR
SD-20 1852.0 16.0 1.0 32.0 21.0 3.0 27.0 0.85 2.02 R LR U A
SD-21 1931.3 8.0 0.0 12.0 37.0 3.0 40.0 1.08 2.29 ERE R TUE A
SD-22 1941.1 15.0 0.0 31.3 19.7 6.2 27.8 1.21 1.97 R LR U A
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Fig. 3 Types of shale lithofacies of Dawuba Formation in Liupanshui area
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and Longmaxi Formation in Southeastern Chongqing
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Fig. 4 Characteristics of different shale lithofacies of Dawuba Formation of Well QSD1 in Liupanshui area



WRAHRR A« SN 7S K DT ¢ R AT R 3 G A AR AR B O FLBR 45 44 1) 52 339

. BAEERTHAAR, LR A=A MA
B, /DAL T 202 AR, AR,
& E/NT 0.0l mm, HZ B AR A (K 4b) . &
AT FLBR LV DL AN B 2448 o0 A AL FL AN B 10
YIZAFLEANEE (El4e) .

BARAR BN ZIAANEERT Y&
MZE L7 W & BN T 0%~25% , B FR Eh 0 1) & i
TE 50%~75% Z [0] o A 3 K SR 60 8 o I
BT UE R e s (K 4d)  JZEE R E T
FidA AT, AaEER T RA4IR, 2 2R
PSR R AN 2N F 0.01 mm; HOR L B A
Z 5 G KRR B oA T8 05 il A v & b i e
By, 2 5w R T o A, EEONE
TG DA U R R YORIE T
A (Elde) . A aFLBRLAE ML 9 5 IR FL A i
S485 5 F A HLUTFLZ B4R A ([ 4f) .

SEEIERREMR RIEHONERT Y&
AT 0%~25% , Fh T4 ) & = AE 25%~50% Z|H],
TRIRER W) & B TE 50%~75% 28], 51k 23 2B
ORI A R T E %L T (K4 . A4
W LAV &, 2 MRIRE LT EA IR, AL
JoT 2 8 A HOCRIR AR Ve Bt s L O RE T, R R
T A DR AR, D BRI AR A A H R
(Fl4h) . FHEBREE Tl WAILRILK AT, B2
50 WRE G IRAE(E 41),

2.2 AHLHLEREAEFRAE

FTE W2 5T (22 Bt 5 ) A LAk & 5 (TOC)
AH T B, A T 0.28%~1.88% (£ 1), F 41 N
0.87%. 2970% HIKE S TOCHEHAE 0.5%~1%, LR
AR TUAE RN T 5 249 12% BYRES TOC KT 1%, LA
R R BT TS AR R F 5 T LY 18% MIRE L TOC /)N
F0.5%, IR SR VA R £ (ES) . FTRIA T
(16 YAt it ) A HL BT B3R B (R) AR o, A T
1.82%~2.32% (3 1) V- 34{H 1 2.06% , &b T3 LB
B,

2.3 LB

WA K S L B , /S K B IX FT = 301
HICE LSRR DLCHLE ML o0 I, 1228 280 FLE &
WRZ AT O U AR B T AR R A
FR A HLBAL A R g, RV H B CR A  Aeb
(ELEAAT 1) T4 s SO L B R0 53 i i 7

80

W RAIRIFTUAM
60 | Fe W/ wiberiil
W R GUAAH

lm AR

0~0.5 05~1 >1
TOCI%

5 NEKMK QSDIFHITRMNATRF LR AL
RERNBRIENH
Fig.5 The TOC distribution of different shale lithofacies
of Dawuba Formation of Well QSD1 in Liupanshui area

THLE™ Wy FLAE 94T J WU A ) 32 2 AL B 2R
T, T B A FERLE] L ADRL A L o L] L 3 B B PR
AW A AL A S RIURL R T L | kT UKL L ]
FLRE 0 W) )2 [l LA A B R ER 1 it ) L e
NRE AL B ONGOR R B ROR ),
TS LIBREEAR O T, FEUO = A ARATAS LI IR
S LB . RNALEZE AT TIrdafa
JSERURLIN , FLAR R R AT IR ROR %, 22 52 A HUIE
&, Hoh B R LA W v b AL A FLAR A XTBOR, FLBR
BOd AN B 2 (H Sl MR 22 , AN R T 9 3 D
AL BRI 2 AL 1 AL 3 A7 T K S5 5T
AR TR PR B R A R LK B AR R (1
e, 4, 41) o T AR ML DX R 4H DU Bk TR ER A
Yyl AR e SR R, TE AL AL
RE AN B BB -0 2 E Lo 3, kol
A0 SRR AR E] LT

AHLTHLAEST R INA sUa T R B R, =
FLRUREGEIR A HEAR AN BUR AN 5 7045 T 05 e 41
) S i AL, B R /N I 7 1) o3, 2D
BB IR AL B, LB S PR, AR LB N
FLAZAT T 10~100 nm , A F T 57 R I B -5 AT
A WL AL 32 2L T IR K S5 0 e A M 5 28l K o
T A CIET 41, 40) o T 2R R i X g Sh R 2 0
ALK Tz, R m B LR, N UaE
feft 7 EE AR A A )

FTIR I T PR EE RO N K, 18 2 A
SCAVDAK(SEPIALA AL &L e 5 A A R 7
RS . OO A BB S 2 SR)E R I A 4 L 3
SO ARAER W) ORI G N W) 1], 22 5 AN R
by 2 MG DR IR B AT 5 A S AP R

/%
S




340

100~500 nm, fix KAk 1 wm, 24K T AR T %8
HAZERIFLBR P B DU S8 Tl e, X 0166 )2
JE 24 ol ks A B RO AR . T2 4 32 LT K B
TUA AR AR A BB DA A (B de) o T 47 S
X e R4 s R R A g (H R
b FEAR BT
2.4 L8854 be i B B FLA AL

H A P9 &b 25 5 0 DA SO LB A g &) 43
F= B G [ R BRI AN AR 27 Pp 25 (TUPAC) (A LR
TR ML (FLAR <2 nm) AL (FLEE N 2~
50 nm) F1 22 FL (LA >50 nm) ', A 3¢ 3= 35 1 %F
B — b AH IS AR Bk O A RE & | SR FH U B A —

TR AHT 2021 4F 45 26 % 45 434

S A WO R BB 000 2 725, 43 BT X B AN [) 25 AR S B AL
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Table 2 The statistics of pore parameters of the shale samples within Dawuba Formation of Well QSD1 in Liupanshui area

. LB FLERAEF(107° mL-g ™) HREBY(m* 57")
g M B B o annm ARAR EAAB BEE BOLKE ATKE EALEE
o R A i A HH HH HH HH
SD-9 1648.1 JRITGUEAR 8.396  10.04 0.43 7.608 2.006 5.20 1.049 4.073 0.075
SD-10  1649.9 YWy 10.144  11.57 0.69 8.702 2.181 6.65 1.530 5.040 0.078
SD-11 16565 YWy 10913 13.32 1.24 8.939 3.138 9.02 3.877 5.014 0.130
SD-12  1660.2 PR VUA A 8.926  15.68 1.34 11.204 3.143 11.25 4.435 6.687 0.130
SD-13 16823 TRA IR A AR 7.639  19.91 1.18 15.063 3.666 13.28 3.728 9.410 0.141
SD-14  1687.4 TRA K A AR 8.003 23.44 1.74 17.366 4.335 15.66 5.498 10.016 0.148
SD-16  1695.6 TRA IR A AR 8302 21.26 1.88 15.393 3.990 14.33 5.373 8.810 0.142

SD-21 1931.3

SD-22 1941.1

KR UUAR 7115 21.92 0.71
KR UUAR 6276 24.26 0.70

17.915 3.293 16.53 2.067 14.328 0.130
20.829 2.727 17.61 2.043 15.481 0.090

TRIF U AEARFLBR 5424 8.396~10.913 nm, FEHJ(H
799.594 nm; G ALERAAF N (10.04~15.68)x 107 mL/g,
1R 12.65%107° mL/g, TfL A FL AN 72 FL ok HE 43l
Iy 59 5.05% . 78.56% i 16.39%; i Lt 36 1 FL Ky
5.20~11.25 m*/g, F-YJ{H K 8.03 m¥/g, EE H A fLIE
Bt 67.30%) , HUCR AL AL, 5351 5 31.40%
F1.30%.
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I 21.54%107° mL/g, T8AL A LA Z FLTTHR L A1)
43 1) A 5.39% . 72.39% F 18.41%; 5 b 36 10 B Ry
13.28~15.66 m*/g, F-Y{E F 14.42 m*/g, FE 1L
P fHE (7 65.44%) , Uk CFL A AL, dr il b
33.56% F11.00%

TR KB A A LR AR R 6.276~7.115 nm,
SEHIE R 6.696 nm ; i FL B AR LA (21.92~24.26) %
107 mL/g, FHME 4 23.09x 107 mL/g, AL A FLFI1Z:
FL BTk b ] 53 531 A 3.06% . 83.80% 1 13.13%; j&h [t
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B LR AL (5 87.89%) , H M L AN 22 fL , 43
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Fig. 6 Distributional characteristics of pore volume and specific surface areas of different shale lithofacies

of Dawuba Formation of Well QSD1 in Liupanshui area
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Fig.7 Relationship between pore volume,specific surface area and TOC of different shale lithofacies of Dawuba Formation of Well QSD1 in Liupanshui area
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Fig.8 Relationship between pore volume, specific surface area and clay mineral content of different shale lithofacies
of Dawuba Formation of Well QSD1 in Liupanshui area
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Fig.9 Relationship between pore volume, specific surface area and carbonate mineral content of different shale lithofacies
of Dawuba Formation of Well QSD1 in Liupanshui area
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Shale lithofacies characteristics and its influence on pore structure
of the Carboniferous Dawuba Formation

in Liupanshui area, Guizhou Province
CHEN Xianglin, YUAN Kun, QIN Yinglun, LIN Tuo, JIN Chunshuang,
PAN Weihong, GUO Jun, CAO Shenting

Abstract: In order to reveal the shale facies characteristics of Dawuba Formation of Lower Carboniferous in Liupanshui
area and its influence on the shale micro—pore structure, a series of experimental testing techniques and methods have
been used, including thin section observation, whole rock X-ray diffraction, field emission scanning electron microscopy,
cryogenic nitrogen adsorption experiment, carbon dioxide adsorption experiment and organic geochemical analysis. In the
process of analysis, different types of shale lithofacies were observed and analyzed at multiple scales, the relationship
between lithofacies type and micro—pore structure was analyzed and the main influencing factors of micro—pore structure
of different lithofacies types of shale were discussed. The results show that: (1) The shale facies types of Dawuba
Formation in Liupanshui area mainly include calcareous shale lithofacies, argillaceous/siliceous mixed calcareous shale
lithofacies and argillaceous—rich calcareous shale lithofacies. The argillaceous—rich calcareous shale lithofacies is most
favorable lithofacies among them. (2) Shale pores are composed of organic pores, inorganic pores and micro—fractures.
The combination of organic pores and clay mineral interlayer pores in the argillaceous—rich calcareous shale lithofacoes is
beneficial to shale gas enrichment. (3) The pore diameter of shale is 6.27-10.91 nm, with an average of 8.41 nm; the pore
volume of shale is (10.04-24.26)x107 mL/g, with an average of 17.93%10° mL/g; the specific surface area of shale is
5.20-17.61 m*/g, with an average of 12.17 m*/g.The average pore volume and specific surface area of argillaceous—rich
calcareous shale lithofacoes are the highest, followed by argillaceous/siliceous mixed calcareous shale lithofacies and
calcareous shale lithofacies. (4) Organic carbon content and clay mineral content are the main factors affecting the micro
pore characteristics of shale, followed by carbonate mineral content. Organic carbon and clay minerals play a positive role
in the pore development of shale , and carbonate minerals inhibit the pore development of shale.

Key words: shale gas; lithofacies type; pore structure; Dawuba Formation; Carboniferous; Liupanshui area

CHEN Xianglin, First author: MSc, Engineer, mainly engaged in shale gas geological research and resource evaluation.
Add: Olympic Building, No. 267 North Fourth Ring Middle Rd., Haidian District, Beijing 100083, China



