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Sedimentary environment and shale gas exploration potential of Lower
Cambrian Niutitang Formation in northern Guizhou

HE Hongxi'’, XIAO Jiafei”, YANG Haiying', LAN Qing', HUANG Mingliang'

(1. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081,
China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

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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Outcrop and structural characteristics of black mudstone in Niutitang Formation
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TR 1) PRt 52 5 HLJSR 1Y) ' 42 72 (Ding
etal., 2015) . VIFRLIREE By E AL 5 5546 A P
PIORAE L R CHVER . TRIL, U5 r TR ER B
P T U S AR T 5. BEaRAT
DUBUSRAE . 8 Sl LR £OC R AR, 0F
5 X A 5 30 2 2 (0 R 2 OB A Ak T dle SR X S
PG BEIEASR, A ML R RS T e &
WAL S5, B T R B3, A A T8
AT S o
52 TIESENRES

A AERE T WEtEw o i L A AR B R R
JE S S HOUR P DA IR A e bR .
WA KR BE ) E A LTS A ML 3 B A
ML R E = AN D7 TR A T (R RAE, 20105 22 278
%5, 2013; ABJEARSE, 2018) .

B HLE SRR A v i e R R 22—,
ANFE A BB A AR <A R e ). A
MUR RIS R e (1), A= 8 J1 K; JE e —I
PRI ), IR —IE A (1), Ak g ks I
FARLCID), A= )1 R (E K BRI R, 1996) . 44
AR R, T 2R AL A LR HA R4S
W ARYEHTAAHICHIETY, B b 1 X A B I 21 e
VA AT RGN R B, AL 2
I 798 F (FR 24 4%, 2006; ] 4 5555, 2011; & 4,
2014; T EEAF, 2015)

A AL B H A LR & &2 (TOC) Sk PFAh .
— DU A LR R AR R B A R G
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(Bowker, 2003) , Boyer 45 (2006) X 4t 3 Hh X 5T 7
S A TOC #AT481t, NN TOC= 2% & i e
T M SRR A L S o B AL XA HILRR 5
1E 0.36%~20.57% Z [A], 38 SCAA AR A ALK 5 5
T G35 10.01%) , Mg 75 51 G HLAR & 2 i I
(P34 1.90%) o VAR, B0 H XA 1k S e 5
A BB 5 fe B e, HLAs LA I o A

AL BT BB R R A AR R A R (R R A
PR i o WAL ( T ) SR S L o 3 B FR AL
Ry T T A o b L X A i 5 21 SR (5 08 5 Y R,
9 0.79%~5.28%, 4z Vb H T i e (-3 3.02%) , 1Rl
PR FR AR CE Y 1.37%) o M8 5% 1 58 55 (2012) %
BB A R A v, A X T o B B, DA
BEENTIM—IR AR . B XA B A B e s
(4 T 53 5 4 509.5~554.6°C (#§ F 45 ). 540.8~
556.0°C (/)N 8 ) A1 370.0~480.0°C (R i ), &t F £
495.6°C . Fe BN SCH AT F-(2011) BRI 73 Ak,
e R PG ER Bk B B, LIRS
T LAKRE, FEHEH B AR A CATEH T

Ji ) B R A DU R A B R
N EZESR ., —WokRUL, Sty Y& &
(>40%), A R T 17 B4 ML AL H & & FERAE, L
K JE WHTF R 0% )2 T S i 4 (R 0% 45, 20205 7K R
A, 2021), WFEEIX 9 £ B A0, —
BOAR, A3t RS R B 22, 5 10 40% 240 .

A RS JEIE I SO A S, HER S DU
SORARAE LA B BA R TR UIAH G . 40 I 3 4 5T
5 VA U KT 30 m B, HEIR LA 500~4 000 m
R (ETE, 2020) . BFFE X AR B 2 SR A0 e A
A R 21 30~100 m, ELA M PG b A 4w % Wi
R

FRAE 138 UA SR R bRE, JTEs G
4 b b DX A B 8 2 AT N AEFLBRE L 3B 18 R 5
AT . ERARAF ST X 2F 5 30 20 2R (e e 2 A HIL I 2
R T 7Y, H i e B (o A B K AR A e
T o AHLITT B, R HL A8 00 T 1 ) o S il
IR TIK . I EAL R AR S A ity
Erhr, DUFLBR O &, e Nk H, FLBE R,
B33 BRBAR, A BT A A FF R SR (B 1R 55
2012; S [l A= A B, 20145 BREESE, 2015) . fEANTE
B b, MR X HEN T L PG, midEs
D5 T INERAR WP, B, el e SR A 2

LapER e INE =) | WS NUUPNSIRY ] TR S0k A S S
BUIN e AR AU X 2 AR B oA, Bl
HHA R BRI, HHZ A S a9 E IR
B EAIR, SRR (BB S, 20155 T4,
2020), FWIRAT KA FHF, B Winl IRk LA
AR T 51X A B I 2 R 0 e S A7 AR I
R AT REVE, FA B TUA SRR TR

6 it

(1) b Hb X 2 1 918 20 LA BB (0, 7% R 8 oo 32,
HKEZH, IR Mo, V., U &%, Mn i
i1, V/Cr. Ni/Co. U/Th, V/(V+Ni) fJICE HAE L
K AU S RWEZEERAX ., tooEsE
(YREE) ik . EWEu {HE . (La/Yb) (IR KT 1,
B.EM S EERR, VIR ER L2 bRk
S BRI BT UTRR R AR Y i Sl A, A 45 T
AHL K E SR,

(2) B Ib b X A4 B P21 PR e e LA A WL E
FER R A AL AL | A BT R R A
HA IR R, FHRBETE 30~100 m 2 [8], 3 HifE
PEW o A, DRI XL A 5 9 A e 4 A
HA R TUAE SR 1
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