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Shale gas accumulation conditions of the Lower Cambrian Niutitang
Formation in Upper Yangtze region
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Abstract ;: Based on outcrops, drilling and core data,combining with analysis of thin section,SEM, X-ray diffraction , mer-
cury porosimetry and isothermal adsorption, this paper studied the accumulation conditions and characteristics of shale gas
of the Lower Cambrian Niutitang Formation in Upper Yangtze Region,with focus on the stratigraphic, petrologic, geoche-
mical and geophysical characteristics as well as gas storage capacity. The results show that the distribution of the organic-
rich shale of the Lower Cambrian Niutitang Formation in Upper Yangtze Region is controlled by the shallow to deep water
shelf sedimentary environment,where shale thickness generally ranges from 50 to 300 m. The shale has a total organic
carbon content over 1.5% and is highly mature to over mature. The organic-rich shale has abundant brittle minerals and
the clay minerals with high evolution are dominated by stable minerals such as illite but without any montmorillonite. The
various types of pores and fractures provide effective reservoir space for shale gas,and the gas content reaches the lowest
commercial development value ( 2.0 m’/t). Comprehensive analysis of these conditions reveals that the Ziyang-Zigong
area, the northern Guizhou, eastsouthern Chongqing and eastern Hubei and Hunan Province are favorable exploration areas.
Key words : organic-rich shale, accumulation condition, favorable exploration area, Niutitang Formation, Upper Yangtze
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Table 1 Stratigraphic correlation of the Lower Cambrian Niutitang Formation in the Upper Yangtze region
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Fig. 1  Palaeogeographic map of the early stage of the Early Cambrian in Upper Yangtze region
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Fig. 2 Stratigraphic correlation of the Lower Cambrian Niutitang Formation on Yonghe-Daping section in the Upper Yangtze region
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Table 2 Geochemical characteristics of black shale
in the Lower Cambrian Niutitang Formation

in the Upper Yangtze region

JUHREEE/m TOC/ % R,/ %

HX R €1g/€in
€1g/€in €1g/€in
BME BRI FHIME
NZRdE 12 180 ~200 0.51 4.74 2.20 3.11-~3.15
7R 14 .22 11.07  3.45

Nl 19 20 ~ 100 0.4 4.43 1.69 2.61~2.85

J Vi g 22 40 ~ 130 0.67 7.99 2.10 2.56~3.14
IES 15 40 ~80 0.01 6.48 3.12 3.23~3.53

e 0 0.2 0.4 0.6 0.8 1
L] 33 50 ~100 0.76 15.90  5.04 3.45~3.77 i, KA. Hgyo8

SR 32 50 ~200 0.23 8.05 3.29 2.11-~3.64

K3 L4 HIX T 2RS4 BR 2 vUE W 2 A = A

WA 24 40 ~150 1.02 2.99 1.72  2.01 ~3.56
Fig.3 Ternary plot map of mineral compositions of shale reservoir in

the Lower Cambrian Niutitang Formation in the Upper Yangtze region

Barnett T A M tEW W) & m—KAE40% ~60% A%+ 0"

YIRS M, E TR FERSGERG WY BRIE R, 47 XA B IR 4 5 A PLJ
FUARIMETED P PR R A SRR A R TUANEVER Y S R R A T YRR R R, LR
L= ARET YA E AR EZ A



276 AW E XA MR

PURRE

5.2 fEE=EFFE

VETUAFLEERAR B35 % VT 0.01 X107
S (R P WA AR — 5 A IEASCNE , I g+ 24
WAEFF A2 N FLIRRE LA T4 1

NERGA BRI 5UA B S A B R A,
THAF (K 4a,b) o BT RBERHE R, Y8 5UE Y
PALER B AR K7, LB 2 e B AR (] 4 ), —

I e S

K4 b7 R IERG A b

FBETT R TR « R N I FLBT 9 Tk AL LT A
TR S R Bt (1] 4d) PRI BLALER (15 4e ) |
WY R T PR LI

HERGA B A E R R AR CREE (] 4f)
PR A 10 ~40 um, H 2 Al T L4250 pm x 180 um
AUREE . FERIRAEAT SR T K B AT, n] UL
KRRV B IERE ST, £ I l— AR # B =<
JE——VR T A A M AR S L B

P RO U i A s (] 2 1
Fig. 4 Reservoir space types of black shale in the Lower Cambrian Niutitang Formation in the Upper Yangtze region
a. B K IR , A B, SR AT DUE BRI s b, 22K R , 4= B2, B G aBTile s, Bl X B HUE T se. R SCAABREITE , 25 B 4,
BORBIRA , WA AL BRR 77 S  JR M, ALAE 3 ~20 pm A A 25 RAR s . 8 SCRAMRAITE, A BB 4L, SR U IR, oK L0 R A 1K
rhle e BERDIR A SEROREL , 7T LA R A IR AL B s e R K IR , A B2, SR B o , A O L R KSR AT T R RKE 209
HEF 5 16), LAR 12 pum x 22 £ F2 2 KRR , 2 B2, PR DT DUE , RS R B B 7o, K344 0. 25 mm



#5240

W%, 45, L4770 X T TG A i 4 DU O A 277

a
X
S~
= 30
=
)
0 1 1 1
0~1 1-2 23 34

FLERE /%

50

40

30
20
0 1 1 . |

<001 0.01~0.1 0.1~1 >1
BIER/(107 um?)

WK %

KIS B X T 2RS4 WS 4 R 0 DU FLER B FNIE B AR A
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