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Fig. 1 The lithology histogram of different sedimentary facies of the Early Cambrianin northern Guizhou (a, modified from

Zhou Wenxi, 2017) and simplified paleoenvironmental map during the Edicaran—Early Cambrian in Yangtze block
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Fig. 2 Outcrop and core photographs of lower Cambrian of northern Guizhou
(a)—4: 7> YK F)f 5 (b)—3 L DZLS F i 5 (o) — 12 ¢ HSP |1 s () —32 X HSP i1 1 B 50
(e)— VR MP HITH ; (D—%% YH {1 ; (@) —iH g ZK102 it ; (h— KAk ZK205 itk
(a)—YK section; (b)—DZLS section; (¢)—HSP section; (d)—black shale HSP section; (e)—MP section;
(H)—YH section; (g)—ZK102 well; (h)—ZK205 well
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B AR 2 8 B 43 318 4m DL CRILTIO |
Am,18m DL I CF WL T0 KD . 78 % /K 7 #b AH 19
ZK205, 3 JZ BATUAN V & BB . HE K
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ZK102, 4B h 4 B A TUA T VR & AU
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ik 3514pg/g F11090ug/g . ARFR T & N BE A 1Y Ni-
Mo Z4: )8 ). # Al ZK205 2B 515 o Mo

Ni -3 3% & 43 3 2 70. 1pg/g F1 113. 8pg/g. e
Tt 153pg/g F 375pug/g. 5 & W A AR 1Y 4 E
TR, LR ZK102 B E s i Mo Al
Ni & it K, ¥ & 5 0 29.4 pg/g F171.6
pg/ g I o ALK 75, Tug/g 1 123pg/g, 5 4 b
EDNESRIERES €173 TS Rl vy | S SN =g DOl A
ST REAL 1 & 28 B AR B A ik 0 2 LT o 4 K
0K #1 Mo Ni 5 5t 35 B g BRAIK

5 V. Mo, Ni A [R] {1 52 o 4% SCHIF 5 v Br 0 2 1)
e U & & 210.4pg/g, R A T 40 A B
ZK205, H g X BAET AW Y U S8R
28. 4pg/g T H NG HSP X 1) 22. 9ug/g.
MP b X 1y 21.3pg/g M & &3 AH ZK102 1)
10. 0pg/g. H U &Mt 20pg/g W& AL R A
TUHIRREE R 8.5 m, 76T A B9 BF 58 % 1 . ZK205
sl e R RR R UM EEEZ LU
TEAR AR Ry 6 B A E REORH Y 5 S
K. 5 V.Mo. Ni #l[F] 2 AT A aEL = 7
BB RE I AL T s IR BB IR A 1 U 5 1y
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Table 1 Average TOC and trace elements contents in the Early Cambrian black shale and
its surrounding rock from northern Guizhou
TURRAH HITH/ L0 ok FEGEH | TOCCY) | Sclpg/g) | Mo(pg/e) | V(pg/g) | Ni(pg/® | Ulpg/g)
YK BT 15 2.79 7.39 21.0 493 94. 3 8.9
DZLS p— e, T 18 5. 78 2.53 61.6 2217 111.0 13.2
G P A AH HSP e LN 21 7.29 4.95 266. 4 2441 358. 4 22.9
MP i M e T 10 4.52 2. 66 59. 3 624 64.7 21.3
YH N 34 5.95 1. 31 38.6 4449 63.7 12. 6
) TR A K A 64 0. 36 7.73 3.8 101 35. 6 3.5
pINRRL | . " )
P JK10 B A 64 2.39 6.76 20. 2 142 62.6 6.5
" - i 9l 41 G T 37 6. 40 20.5 29. 4 252 71.6 10.0
Japi il [ ASFoe s 20 0.08 14.0 0.37 78.8 37.1 1.08
JUMTvh AR S | BETUE 30 4. 65
%5 b AR ZK205 A BETUE 57 4.10 12.1 70. 1 1671 113.8 28. 4
HAYH | RERETE 19 0.76 15.3 10. 3 291 23.5 7.1
PN W3 B B R E R IX e R X i
AY b N
ZK102 A4S yh 2 B Z KA 5 BT A W E
4.1 BHNRERETER DR B 1) 1 7K A3 HIL BT A 7™ o 3 o FR AR =

7 X FER G A B g R (s R AETER
A s e AR B BT A A R B A
P T BB ISR BE TR 2 ) L A I o 4
e B PCE T RN e s AT oA R FE R A
Ay K&K B %= (Yang Ruidong et al., 2004;
Zheng Shiwen, 2014) . A b . W7 25 0 i ¢ 4 77 )

BOERE SR Ly WAL A YL TR T
B VIR N Rk AR o i A, R TR
(4 V. Ni, Mo, U, Se. Sb %) & 4 i # /& (Yang
Jian, 2009) .45 L 0 50 BL A P B 2 1R 2 4 i 5
W4 B ot KM E % (Passier et al., 1997;
Arnaboldi et al. , 2003)), 5H LT — & A T
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&y 7 4k (Rimmer et al. , 2004), Lott et al.
(1999) X #e R Ni-Mo & 7 Jii 14 22 1A R 17 B 50, A
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BIE Y GERR 2B 70 R ik 284k 5 A
FKACE YD WA R T A PR I8 32 28 1 28 2k
(Chen Lan, 2006; Yang Jian, 2009; He Jinxian et
al. , 2011; Yang Ping et al. , 2012), £ ¥ &E T
FIE SR A K T L 9 E SR UG R W1 NiL V. Mo
S, CAMIRERY LTI 2RI IE R C &
FETC T WY R AR WA ol it 45 S W T Ul 46 R ot
% B4 (Zheng Shiwen, 2014), HI, B AR A
BUBR A F S NiuMo V. U S ST R AFE— & 1
EAR PR 3 FE—E R b Al DLl B s R
HA R 0 3R A A A OB T 24 N 9 A A A
N1 R ST R AE DU i AR L T
A EHEE R RE AR X =L(X/SO g/
(X/Sc)paas |(Cheng et al. , 2016) , HihfBEILE D
R G Ry ORI 0158 4 20 4 (PAAS) i 47
PREAL . X B X R Sc 43 Mt ICE X Ml Sc B R

JE. M Xpp >3 B, K X TEEE. Y X > 10
By, 2B X o0& K B & 4 (Algeo et al. , 2009),
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SRR B oK LR AE Bk A R A 4 R IR & AR R
JE fe/N
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SUREE LAAR KA Bl S TOC 5t oo & (V.
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The correlation between TOC and redox sensitivity elements in the Early Cambrian black shale

and its surrounding rock from northern Guizhou
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Abstract

The lower Cambrian black rock series are widely distributed in North China, South China, and Tarim
basin, but the controlling factors and distribution characteristics of organic-rich mudstone and shale are
still being debated. In this study, we collected samples of the Niutitang Formation (or its time-equivalent)
from eight typical profiles of different sedimentary environments and carried out integrated geochemical
analyses. The results suggest that different sedimentary environments are characterized by different redox
conditions during the early Cambrian. Sediment lithologies of the inner platform are mainly black shales
with some thinly bedded phosphatic rocks and cherts or phosphate/chert nodules. The black shales are
thick and have high abundance of organic matter. Trace elements (V, Ni, Mo and U) of black shale from
the inner platform facies are significantly enriched, which indicate sulfidic environment. Mo/ TOC reflects
a restricted water column. The upper slope settings may have developed under sulfidic-suboxic dynamic
water masses. The thickness of black shales is small, but organic matter abundance is the most high.
Trace elements (V, Ni, Mo and U) enrichments are low and Mo/ TOC data suggest a moderately restricted
water column. Basin facies strata are composed of interbedded black chert and black siliceous shale, which
are thin and have low organic matter abundance. The enrichment factors of V and U are higher than those
in the inner platform, but for Ni and Mo, their EF values are relatively lower. The majority of the basinal
strata were deposited in anoxic conditions; however, the fluctuation of Mo/TOC may reflect ephemeral
upwelling activities. In conclusion, the thickness, organic matter abundance and enrichment of trace
elements of the lower Cambrian black rock series in northern Guizhou are mainly controlled by the belts of

different sedimentary environment and different redox states.

Key words: Lower Cambrian; Niutitang Formation; black rock series; sedimentary environment;

geochemical characteristics; northern Guizhou



