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Sedimentary environment and shale gas exploration potential of Lower
Cambrian Niutitang Formation in northern Guizhou
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Abstract: The Lower Cambrian Niutitang Formation is one of the major marine carbonaceous shale horizons in southern China,
which is widely distributed in northern, central and eastern Guizhou with stable horizons. The Niutitang Formation is mainly
composed of black carbonaceous mudstone, which is thin-bedded and horizontally bedded. Its components are mainly clay minerals,
quartz and a small amount of carbonaceous components and pyrite. Compared with the mean values of Australian Post-Archean
Shale (PAAS), the contents of V, Mo, and U in the mudstone of Niutitang Formation are higher, while the contents of Co, Cu, Zn,
and Th are lower. The content of AU, as well as the element content ratios of V/Cr, Ni/Co, U/Th, and V/(V+Ni) indicate that the

sedimentary environment of the black mudstone in the Niutitang Formation is in a state of hypoxia reduction. The (La/Yb)yratio is
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significantly greater than 1, with a large degree of differentiation between light rare earth elements and heavy rare earth elements,

indicating a low deposition rate. The TOC abundance of the mudstone in the Niutitang Formation is high, at the stage

of high maturity to over maturity, with a high content of brittle minerals, and an effective thickness of approximately 30 to 100

meters. In conclusion, the black mudstone of the Niutitang Formation in northern Guizhou Province possesses good material

conditions for the formation of shale gas reservoirs, indicating its promising potential for shale gas exploration.

Key words: Niutitang Formation; shale gas; sedimentary environment; exploration potential; northern Guizhou
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Fig. 1 Distribution and comparison of the sections in Niutitang Formation, northern Guizhou
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Fig. 2 Histogram of the section in Niutitang Formation, Meiziwan, Meitan County
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Fig. 4 Outcrop and structural characteristics of black mudstone in Niutitang Formation
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etal., 2015) . PIFLIREE 1Y S A8 IR A5 e A HLIR
PIRATE I R A5G CHEVE R . BIIL, T IR ER B
P s A BT 5. BROTAER
DURARAE . T8 s DU HoC KRR LRI, oF
5 DX 24 B P A S0 008 2 DT BRI A T Bl SR o SF-
UK RIS, A BT K ) R AR AL T e
TERIIEE S, B T R R, A R T
izt
52 TUESENREAN

HIERE DT WEPER W& hE L A RS0 B RN R
BESESHOR T TUA SR I A a8 bR . 1T
AR R RE ) BN LIS A P B A
BT A = AN AT (B KR4, 2010; 22 2 A
4, 2013; B IRMRSE, 2018) o

AL R R A ke S B R R 2 —,
ANIF B A HLR A A R RS RGeS . A
PUZR B S R P B C 1), Az i ok I i —
PWHELCI ), JEIR—IE A (1L,), A T3k I3
FERLCID), A=W I R (EZKRRTE R, 1996) . #A
BALRRE s, A 2R A ML B K AR
W7o ARYERTAAHOCHT ST, B b H X A 3 ] 0
Ve A LT 2R R DA 325, A LR T =221,
I AUy 3= (FR == 45, 20065 ] 4 5655, 2011; % M 4%,
2014; FPEEAE, 2015) o

A AL B H A HLBK & 2 (TOC) K A o
— B U A A AL AR AR A IE A SR
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(Bowker, 2003) . Boyer 55 (2006) X% 1t 35 #i X 171 %
S AEH TOC #4748 1, A TOC= 2% & T E
R MY PSR A B . S XA LA B
FE 0.36%~20.57% Z [b], 35 SCRA AR A ALK 5 i
5 CF- 34 10.01%) , M 128 350 T AT LA 5 1t e AIX
(37 1.90%) o BAKRT, B0 Hb X 8 1k it e
A BB &t e, A R AP o 4 o

A AL R T A5 A B R (R,) RS A
TS B 2 WA T ) SR ST IR o 300 5 AT A0 B AR 5,
Ry T Ty #EK o B AL M X 2 I 41 2R AL U8 2 1) R,
A 0.79%~5.28%, 4 Vb T e = (-3 3.02%) , TR
A R R CF 3 1.37%) o AR 40 55 1 5 55 (2012) %F
B BRI A b o, WIS KR R AR B, DA
FEERTIM—IR AR F . B XA B4 R e s
B Tow 23 91 4 509.5~554.6°C (#F T 75 ). 540.8~
556.0°C (/N 8 ) F11 370.0~480.0°C GE i ), A F 1y
495.6°C . H4 FENISCH AR T (2011) BRI 43 b,
TR ARG AL SR s s B, LIAE TR
Fo GAKRE, FEEARAR A AT HE K

Ji P R P I AR A HAT R
TMEESH ., — kU, ST Y &=
(>40%), A Al a7 A LT AL I & & ML, LA
K WA TE R A0 4% )2 25 % (% 45, 20205 7k
R4, 2021) . WEFTIXMETED #) £ B A0, — it
BRI [ B 22, -3 5 hy 40% 2244 o

AR JERIE U SR O, IR 5 iU
SRARAT LA RS W R VAR OC o 4 B % 4 1L
AU KT 30 m S E, IR EL 500~4 000 m
SRR (5, 2020) o BIFSE DX A B R 2 B A R A Y
B3R BE 258 30~100 m, ELA M G 61 7R 1 %
RGP SR

FRAE 3R vUA SRS I DR, IF4s &
A b b DX 2 B 0 2H A AN AEFLBR S | 1B R A T T
FIMFSE o FRARBIF ST X A4 B 0 2 SR e A L 2R
RN 18, (H = 2B il H A B R AR A g
J1o AP B, 3R EL 00 5T A 4 o LA,
AR K B R A B E et
T, UBALEh £, MR A ET, FLIRERE,
B3 AR, A BT A TR R S (B 1R 4%
2012; Gy [a) A= R 5, 2014 SR EE45, 2015) . FEH i
Bo b, PR X RN T L Fib G, Eikd s
D3 T IELAR WV | B LU R A 2

P 7538 SR B0, oA LR 8D f b7 08 4k, ks o 8
BN, BB AL X )2 A A A, B
B A 0EE RE FIERTR, HLH)Z A B B PRI R 2
FIFEEBIR, SR ERE (B, 2015; 7%,
2020), KERAFSAFRAE, Basla TRt L
L REAE U B I 5T X A B 3 2 2 6 R A A AR TR
AR T RETE, HAA R B TR SR AT 5

6 %

(1) B b 1l X A4 B3 4 D) PR o
HoKFZH, 6% Mo, V. U &4, Mn &
545, V/Cr. Ni/Co. U/Th., V/(V+Ni) I Z H{E LA
K AU FEMEZAEREAX N, ftoELsE
(YREE) ik, EwEu fH# 5 . (La/Yb) fHH B K F 1,
B EM o SRR AR . DU A BK A 2 A A
T BT ORI Y il AU SR A, AT 25 T
AL RERE,

(2) Bt X A4 By B ale s BA AR E
FERE . A HLT BT | A HILJTT BE R AARE
HAMIRE K, PR 30~100 m 2Z (8], Ff H
PR i, PR iz X EL R i 0 A R A
BA RIFrY vUA SR 1 .
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