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Geological Conditions and Favorable Area Prediction of Shale Gas in Wufeng

Formation—Longmaxi Formation of Kuankuo—Fuyan Area, Northern Guizhou

XIN Yunlu, GE Jia, LI Zhao, JIN Chunshuang

(Oil & Gas Survey Center of China Geological Survey, Beijing 100083, China)

Abstract: In order to predict the favorable shale gas area of Wufeng Formation — Longmaxi Formation in
Kuankuo — Fuyan area, Northern Guizhou Province, on the basis of previous research results, based on data of
26 outcrop profiles and well QSD1, sample analysis and testing, combined with seismic and electromagnetic da-
ta, the buried depth of the bottom of Wufeng Formation — Longmaxi Formation, the petrological characteristics
and sedimentary facies types of shale, the changes of total organic carbon (7OC), organic matter maturity (Ro)
and brittle mineral content are analyzed, and the favorable areas for shale gas are predicted. The buried depth of
the bottom of Wufeng Formation — Longmaxi Formation in the study area is mostly 0~1 500 m, and the maxi-
mum buried depth is 1 926 m; It is mainly composed of mudstone and silty mudstone, intercalated with thin
argillaceous siltstone and occasional marlstone, which is argillaceous deep—water shelf sediments; The thickness

of the strata is generally more than 30m, in the northeast is large, and the maximum thickness is more than 90 m,
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in the southwest is small, and the maximum thickness is less than 50 m; The distribution of TOC is low (<2.0%)
in the middle and high (>3.5%) in the northeast and southwest; Ro is between 1.20% and 3.17%, and the aver-

age value is more than 2.50%, which is mainly over mature source rock; The content of brittle minerals is more
than 50%, which is low (<60%) in the middle and high (>70%) in the northeast and southwest. Based on the

above prediction indexes of shale gas favorable areas, the distribution of favorable areas is predicted in three cat-

egories. The type I favorable area in the middle of Fuyan Xiaoya syncline is the preferred target area for shale

gas exploration in the next step.

Keywords: Northern Guizhou; Kuankuo—Fuyan area; Wufeng Formation; Longmaxi Formation; shale gas

favorable area; geological survey engineering
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Fig. 1 Regional geological map and location of the study area

]| S R RA . BT AR R
RN H, ZFRKATREA ., BINH . WEH, PO,
N, =B RAMEA LA, BN R KI5
ARARLE AR B, FER R WL F 4l — ) R E IS
e iz, ERWEREA—T SRR DE
H F B A TR P AU AR 1) 1 8 R - TR S 2 S 1 R
W, R SR L K E L NE L TR 4 1 R AL,
SR FZ 0 500 km' H B R W R AL —— &
Fan R ILH o R A T 2 210 th W=, RN R
APEIEWZ AT (E 2.

2 LU —Je TR v U B A
o Hr

# Sk W LAk QSD1 Al | HuRe | R ik 2 B R 23
oA R, B AL TE RIS M X g —Jp R E

B R RD U A A, T T R K B A A 5
JZJEBE 3 KT 30 m, I ELA AR b ) P R U R
fiF, U I T B 3 /N T 1926 my TOC 434 BAT h
BRAK AR b R VY R B 0 AR AE s Ro S BIEH K T
2.50 %, DLt AR A N F Mt S = 2T
50% LA b o WF5E X 0 — i T R 21 DA S M I Ak A
PEA LAl A DL 2 1,
2.1 FIEHRHDRATUEDHRIREE

SR MG MR B IRBORL, A 5T 8 N TE i
5 £ & R 0 — e B IR AR SR 2
500 m~1 500 m Z [A], I ZHLRA L 500 m, {LIF 5 [
RbLNHETARE L A T AR L B I 1 ARk R R 67 3
L 1500 m, LAV ES o) & H R B 5 1 500 mo A5 [l
R, 2920 k', Hfgg KRR 1926 m(F 3),

F 5T X AL 4T TR 4L (e e R P AR TR S
foa] A% 1 /N R ] AR JEE — i R 60 m, VRS ] R



CERE]

2 A B IU T N R TS DX TV 2 TR A DU T BT A R A A DX TR 235

=¥,

i

[T ] wewerran [fe5g] iverkan
[Ed] en

R
R vz T ALk
B s [0
S e SR
[ e D51
B < [0 4
0 Rl e

oot s f—qan

OFEFRE; @ MERF O KA IR @580 R
B2 SMNEEEA-FEMEMREEGMNEMREER, 2010 RE/IHREE

Fig.2 Geological map of Kuankuo—Fuyan area in Guizhou Province and data distribution
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Tab. 1 Basic data of shale gas geological conditions of Wufeng Fm.—Longmaxi Fm.

MEAR TEMEE (m) e HRAIEE(m) PRSP & %) Ro( %) TOC( %) Tt ) {3z
SPO1 433 76 60.8(50~73)/5 3.04(2.85~3.20)/7 1.18(0.47~3.31)/23 Six
SP02 10.8 30.5 70.0063~78)/3 2.99(2.56~3.57)/7 1.89€0.28~6.3)/21 Six
SP03 4.1 38 62.3(49~78) /4 2.66(2.24~3.08) /4 1.2900.44~4.63)/16 Six
SP04 6.99 66.59 50.3(46~58)/3 2.79(2.54~3.18) /6 1.17€0.26~5.03) /23 Six
SPO5 6.3 58.25 37.0/1 2.76(2.07~3.17)/3 1.38(0.22~4.90)/13 Sx
SP06 4.8 35.4 44.8(20~59) /4 2.88(2.75~3.04) /4 1.88(0.20~6.48)/16 Six
SPO7 7.56 38.11 50.5(50~51>/2 2.84(2.58~3.04)/5 3.2000.72~6.72) /12 Six
SPO8 6.52 34.36 73.0/1 2.83/1 3.81(2.76~4.53)/7 Six
SP09 4.9 61.1 / / / Six
SP10 11.7 56.4 65.8(53~74)/4 3.05(2.93~3.20)/3 3.1900.43~5.49)/7 Six
SP11 133 70.4 60.0/1 2.80/1 2.99(2.34~3.89) /4 Six
SP12 5.7 55.6 54.5(53~56)/2 2.86(2.50~3.17)/3 3.71(0.81~5.81)/9 Six
SP13 4.5 69.8 71.3(57~86)/3 2.85(2.70~3.01)/5 2.62(0.32~4.93)/18 Sx
SP14 6.67 50.7 48.0/1 3.07(2.96~3.17)/2 1.57€0.24~5.21)/6 Six
SP15 9.1 25.7 74.0/1 1.68(1.20~2.52)/3 2.20€0.50~3.70) /6 Six
SP16 10.71 20.55 81.0/1 2.3001.9~2.68)/2 2.4000.62~4.31)/7 Six
SP17 11.25 80.05 71.5(63~80)/2 2.66(2.46~2.85)/2 2.91(0.51~3.82)/8 Sx
SP18 7.12 18.36 74.0/1 2.44(2.23~2.65)/2 2.92(0.70~5.22)/11 Six
SP19 8.27 >10.63 67.5(66~69)/2 2.75(2.45~3.04)/2 2.85(1.62~4.31)/8 S,/
SP20 9.62 36.42 71.0/1 2.58(2.29~2.75)/3 2.49(0.66~4.91)/13 Six
SP21 19.68 23.37 68.0/1 2.64(2.36~2.93)/4 4.03(0.99~6.01)/14 Sx
SP22 19.44 >28.87 68.0064~72)/2 2.80(2.30~3.08) /4 3.16( 0.86~6.43)/16 S\
SP23 6.75 28.01 69.0/1 2.51(2.08~2.85)/5 2.75(0.88~4.85)/9 Six
SP24 5.89 30.04 69.0/1 2.84(2.77~2.94)/3 1.01€0.41~2.53)/5 Six
SP25 4.72 23.74 62.0/1 2.88(2.75~3.01)/2 1.08C0.61~1.90)/3 Sx
SP26 7.27 28.03 / / / Six
QSD1 55 49.5 56(41~80)/27 / 1.84(0.10~3.17)/11 Six
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Fig. 3 Contour map of buried depth at the bottom of
Wufeng Fm.
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Fig. 5 Stratigraphic correlation and sedimentary facies analysis profile of Wufeng Fm.—Longmaxi Fm.
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Tab.2 Carbon isotope data of the Wufeng Fm.—Longmaxi Fm. in the Kuankuo—Fuyan area
BEM S U Conn/% A LB HE b G " Copg/%0 A ML 2 Y il G 5 " Copg/ %0 A ML 2 Y
spl7-7-s -30.6 sp02-6a -29.7 sp04-12a -28.6
sp21-18H -30.6 sp04-6-1a —29.7 sp01-25-s11a —28.5
sp13-9-sa -30.5 sp07-11 -29.7 sp02-14a —28.5
spl6-17-s -30.5 sp01-12-s6a -29.6 sp06-13 -28.4
spl19-11H -30.5 sp02-9a —29.6 sp07-21a —28.3
sp19-13H -30.5 sp08-5-sa -29.6 spl10-22-sa —28.3
spl19-7TH -30.5 sp01-15-s7a -29.5 spl2-17a-sa —28.3
sp21-7H -30.5 sp01-7-sla -29.5 sp01-30-s16a —28.2
sp13-5-sa -30.4 spl1-6-sa -29.5 sp02-18a -28.2
[ # Iz
sp18-8H -30.4 sp22-13H -29.5 sp03-11a —28.2
sp21-3H -30.4 sp23-10H -29.5 sp03-12 —28.2
spl16-19-s -30.3 sp03-6 -29.3 % sp01-33-s20a -28.1
sp20-7H -30.3 spl7-13-s -29.3 sp05-11a -28.1
spl15-5-s -30.2 sp22-30H —29.3 sp05-14a -28.1
sp13-3-sa -30.1 sp02-4 -29.2 sp04-30 —28
spl4-17-s =30 spl12-4-sa -29.2 sp02-24a -27.9
sp21-12H =30 sp22-17H -29.2 sp04-22a —27.8
sp22-23H =30 sp06-7 -29.1 sp04-18a =27.7
sp10-10-s -29.9 sp07-5 -29.1 sp06-21 -27.3
sp24-2H -29.9 sp20-15H -29.1 sp06-4a -27.3
%
sp03-4a -29.8 I, 7 sp23-18H -29 sp04-23a -27
spl10-12-s -29.8 sp25-19H -29 sp03-19a -26.9
sp10-6-sa -29.8 sp24-9H —28.8

W 8°C (%)l <-30%0 H1H,

AR, Kk 1250 T2 T2 A X (L 10D
TS ]k b /N ] kb 3 T S8 R IXC T AR 2
110 km*(E 100, T W 4] —Jp 5 1R 41 1 %% 76 500~
2000 m, )¢5 58 B R T 50 m, TOC>3.0%, Mt
W) B > 50%, B8 s UUE AU 19 RAF 4, 2 A
IXF 25 DU R B R X . o R e A T 2
AR X i ALY 50 k& 10D, Fo i 4 — Ty o 1R 4] 1

—30%0 ~—27.5%0 A1 B, —27.5% ~—25% AIL K, >-25% MK (FHFEFH, 1988,

TRAE 500~2 000 m LA, % (508 i 4 & B K T 30 m,
TOC>3.0%, M tEw )% 2 > 70%, H& I i i A< H
S, AT AR/ DN, I €0 90 S5 JE R X Ak, JE A X
T A SIIR AR TR 4

11 284 R X % R 43 A, 1 AR 2L 300 k(&1 10D,
UG 2 —Jp TR A HE TR AE 2 000 m LA, IS 6 U8 5 A
JE KT 20 m, TOC> 1.0%, MetEa 4 & i > 38%, it
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R3 HEEA-FREMEXAEE EZIRAFLIHEREIRERASHER

Tab. 3 Organic macerals data of the Wufeng Fm.—Longmaxi Fm. in the Kuankuo—Fuyan area

Hasis  JERA (% BIEAC% RAEH TERMRER RS T  BRA% BIEA% KAEH TERRER

sp01-12-s6a 78 22 82.8 | spl0-22-sa 80 20 87.5 |
sp01-15-s7a 78 22 81.5 I sp10-6-sa 98 2 96.5 I
sp01-25-slla 81 19 85.5 I spl1-6-sa 81 19 83 I
sp01-33-s20a 77 23 86 I spl2-17a-sa 71 29 83 I
sp01-7-sla 86 14 90.5 I spl2-4-sa 83 17 82.8 I
sp02-14a 81 19 85.5 I spl3-3-sa 86 14 89.3 I
sp02-4 87 13 89.8 I spl3-5-sa 93 7 94 I
sp02-6a 93 7 94 I sp13-9-sa 98 2 96.5 I
sp03-11a 73 27 84 I spl4-17-sa 46 54 573 I
sp03-19a 81 19 86.8 I spl5-5-s 86 14 85.5 I
sp03-4a 94 6 89.5 I spl6-17-s 34 66 473 I
sp03-6 85 15 88.8 I sp17-13-s 97 3 94.8 I
sp04-12a 72 28 83.5 I spl7-7-s 84 16 89.5 I
sp04-22a 70 30 81.3 | sp18-8H 92 8 86 I
sp04-23a 68 32 80.3 I spl9-11H 97 3 94.8 I
sp05-11a 77 23 82.3 I spl9-13H 98 2 96.5 I
sp06-4a 82 18 87.3 I sp20-7H 95 5 91.3 I
sp06-7 85 15 90 I sp21-12H 96 4 93 I
sp07-21a 93 7 92.8 I sp22-17H 94 6 89.5 I
sp07-5 87 13 86 | sp22-23H 98 2 96.5 |
sp08-5-sa 98 2 96.5 I sp23-10H 95 5 91.3 I
spl0-10-sa 98 2 96.5 I sp24-2H 94 6 89.5 I
sp10-12-sa 94 6 93.3 | sp25-19H 95 5 91.3 |

x4 EF-FEHRAEA - EZIRATRIERERRERETWAHERSEITR

Tab.4 Mineral composition statistics of outcrop samples from Wufeng Fm.— Longmaxi Fm. in Kuankuo—Fuyan area

U7} %y 1% Ll N FH A Ji A1 Hzfi B33 W 1 A1 Loy

i KA (%) 80 5 15 29 5 2 11 15 80
e /ME (%) 10 2 3 1 2 2 1 2 14
- H (%) 485 3.1 6.5 8.8 3.5 2 2.8 5.4 37.9

FE i 48 32 40 23 6 4 12 5 48

AREATE RIS A, QSD v Fak — XAy, | 5%

£k @, 76 1 095~1097.5 m F1 1 133~1 135.5 m T 25 R DX 3 8 S B 40 A, RS /2 100 km®
B i 3% (& 6, Bl a ORI A K (& 100, Tl —Jp D@ 4L iRk, w el s R
BRSO FFEE B CGR 2B, 20180, RN KAF]  AHXEUN, TOC HXFTBAR, Ba o™ ¥ £ <38%, W
KEA & &M, R LI RICE B BRI 22, vUa TP RS+ AR .
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Fig. 9 Contour map of brittle mineral content of Wufeng

Fm.—Longmaxi Fm.

4 45iE
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%1

(DGR A H TOC fH R 1.08%~4.03%, HA
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Ro 7 1.20%~3.17%. “FHEHZ KT 2.50 %, EZ Rt
BCBE TR MR ) & &= 2 7E 50% LA I, B R
RC<60%) . ARACHRANPE &6 =5 (> 70%) YRR ; HA
DU TR 8 A 000 1l ot 45 42
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Fig. 10 Prediction of favorable shale gas areas of Wufeng

Fm.—Longmaxi Fm.
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