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Table 1 Chemical composition of the Early Cambrian black rock series in Guizhou
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Table 2 Trace elements content (107%) of the Early
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Cambrian black rock series in Shallow water region of Guizhou wp/107°

B Sc \% Cr Co Ni Cu Zn Ga Ge As Rb Sr Zr Nb
B.OFHERES  15.8 147.4 120.7 15.0 67.5 54.2 107.1 21.2 3.0 13.3 108.7 76.5 105.7 11.1
BEAELEM  14.0 400.4 212.3 2.6 66.6 32.0 62.8 21.5 2.7 15.0 117.9 55.3 181.9 12.6
BESETHM  15.01185.2100.0 1.9 34.0 44.5 71.7 20.9 3.0 22.0 114.1 44.1 186.2 12.4
BELERI 6.5 310.4 126.0 1.6 11.4 59.1 36.7 80 1.7 156 34.8 50.9 73.2 4.8
1T R TR & 2.0 59 7.6 1.8 20.1 10.2 25.3 03 0.7 13.4 2.2 51.8 2.8 0.2

B Mo Ag gi; Cs Ba _ﬁf Ta W Au®» Hg TI Pb Th U
BH.OFHKESR 1.7 0.3 0.9 4.5 894.7 2.8 0.9 1.6 1.9 00 0.7 9.7 101 3.2
R HE B 47.8 0.4 3.6 5.9 4184.1 5.6 1.0 3.2 2.6 0.2 2.8 53.4 11.7 37.4
BEeAET# 27.3 0.5 2.8 7.4 3933.1 5.5 0.9 1.9 2.8 0.1 3.1 34.7 11.0 36.3
BaRERE 4.6 1.6 1.8 2.0 5684.6 1.9 0.4 0.6 1.4 0.1 1.9 23.4 4.4 27.0
KT 3 2H Th 2R 0.9 0.0 0.5 0.2 215.0 0.0 0.0 0.1 1.3 0.1 0.0 2.0 0.3 0.2

F N HERHPEHNERMREETRTAERBRSEE F—RENXACP-MS) 4. Dw(ARIBRRLH 107°

RAKREBEEZNFASERKEIEM, V.Mo,
Ag.Au.As.Sb.Hg.Ba.Pb fl U B, %55 & V.

Mo.Ag IS EBE LT,

§uﬂﬂﬁ1’ﬁm:ﬁﬁ 7 1

BRI

TTERE Co.Ni.Zn.Sr.Ta F(GFE 3), RBEREF XK

HETHMERSESTHHRNETE, IPFSHRE

4R BB LA A e, TN L R R 4 B

.

fh

e

*x3 BAHREERERAXERBEROINETRSER
Table 3 Trace elements content (107°) of the Early Cambrian
black rock series in deep water region of Guizhou wg/107°
=3 Sc V C Co Ni Cu Zn Ga Ge As Rb S Zr Nb
HHITARE 14.7 100.0 92.5 15.2 45.5 56.4 45.7 23.4 2.3 10.1 176.9 54.1 112.0 12.7
BaHEFR 9.4 635.7 72.8 4.0 20.4 27.7 12.6 18.2 1.4 17.1 101.3 26.1 148.2 10.9
Mg Zcha®  11.8 120.8 101.3 7.2 55.5 34.0 41.5 21.3 2.0 13.8 160.2 46.5 69.0 7.1
WMeMZTEHE  11.4 321.4 66.8 9.3 38.9 45.6 21.8 17.9 1.4 12.7 88.5 22.8 125.3 9.8
ASHMTE 11,7 72.6 55.6 4.2 10.4 30.8 13.3 18.9 1.9 14.6 107.8 53.7 124.9 10.9
B ﬂMo Ag Sb Cs Ba Hf T;#W AuV Hg“ TL. Pb Th U
HHITHKE® 3.7 0.2 1.5 6.4 608.2 3.5 1.0 2.2 3.2 0.1 0.8 16.4 17.2 3.3
mEAELEE® 203 1.2 13.0 3.9 2769.2 4.4 0.9 1.7 3.2 0.7 0.8 52.0 7.6 6.9
mepHmdi@ 27.9 0.6 3.0 6.3 3458.2 2.5 0.6 1.0 2.9 0.2 1.2 31.4 13.7 9.5
BABETH 81 0.9 13.2 3.5 2466.0 3.4 0.6 1.4 1.3 1.7 1.1 62.4 6.4 11.1
EREATE 1.5 0.5 6.4 4.5 2310.4 3.7 0.8 2.0 3.1 0.4 0.5 721 10.2 1.7
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BEEHTELELWEZRH =SSN, SETUERE
e AR SETFKEWE 2), (La/Yb)y
FMEIE T 1; (La/Sm)y 7 0. 9~1.5; (Tb/Yb)n B
0.9~1.3; AIF Eu ¥ ,Eu b 1.5~1. 7; EB =
FH 7 Ce ¥ ,0Ce H—0.06~—0.2., ERBIERE
i, B s ZRTEIFIEFNFBHEAETERLY . EEH
DA KRGEERSE, T Eu 7Y, REXEMS IR
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Table 4 REE content (10—6) of the Early Cambrian black
rock series in shallow water region of Guizhou (ws/107%)

B La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
BLHFEKE  32.18 64.00 7.73  20.15 6.0l 1.45 5. 87 0. 88 5. 01 0.95  2.95
BeMALER 45.24 79.96  9.41 30.56 5.28 2. 06 5.76 0. 77 4.96 1.19  3.51
BEHMETH  39.74 69.38 8.57 31.54  6.47 2.44 6.56 0.98 6.37  1.36  3.63
MaueErEd  33.44 42.32  7.78 31.47  6.66 2.53 8. 32 1. 02 6. 99 1.59  5.06
TEATHRSE 5.32 3.40  1.26 6.25  1.02 0. 41 1. 49 0.16 0.78 0.20  0.44

B4 Tm Yb Lu Y E I?HR (:Yb)m (L;;gm)m (';:—;b)n 8Eu SCe_
BOHFERES 0.45 2.50  0.36  25.95 185. 44 3.13 1.25 0. 95 1.28 1.07 —0.04
BeESEEE 0 047  3.10  0.45  32.93 225.64 3.25 1. 41 1. 53 0. 90 1.64 —0.06
BEHETH 0.53 2.8 0.49 35.23 216.08 2. 73 1.38 1. 09 1. 28 1.65 —0.08
BESERS  0.59  3.58  0.46  65.85 217.65 1. 33 0. 90 0. 89 1. 03 1.49 —0.24
WTRHAHAMBE  0.07  0.30  0.04  6.33  27.46 1. 80 1.72 0. 93 1.89 1.45 —0.57
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Fig. 2 The normalized REE distribution

patterns of black rock series in

shallow water region of Guizhou
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Table 5 REE content (107¢) of the Early Cambrian black rock

series in deep water region of Guizhou (wp/107%)
B{r La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
ML HRESE  42.00 74.55 8.59  30.90  5.41 1.08 5. 00 0. 69 4. 34 0.79  2.56
mapug ¥ 30.55 54.57  6.64 24.41  3.60 1. 65 3.48 0.55 3. 87 0.82  2.47
MaeBEZhI  22.31  46.38  6.13 23.28 5.10 2. 05 3. 81 0. 46 2. 50 1.03  1.54
HeHZTH 26.61 44.13  5.87 22.99 4.01 1.51 3.67 0.57 3.10 0.91 2.31
ERWEATR 30.20 5864 7.42 26.10  3.85 1. 67 3. 02 0. 36 2. 33 0.51 1.74
B Tm Yb Lu Y > LR/HR (La/Yb)n (La/Sm)n (Tb/Yb)n  8Eu 8Ce
MITHERER 0.38  2.30  0.35 21.59 200.53 4.28 1.77 1.38 1.10 0.91 —0.07
BEaMuRE®M 039 2.28 0.38 23.54 159.20 3.21 1. 30 1.51 0. 88 2.05 —0.07
BEHEAZPHE  0.25 1.50  0.20 13.55 130.08 4. 24 1. 44 0. 78 1.11 2.04 —0.04
HAEHETE 03¢ 0 2,12 0.33  21.23 139.69 3. 04 1. 22 1.18 0. 98 1.73 —0.11
HXRWHTEE 0.28 2.05 0.34 13.74 152.24 5.25 1.43 1. 40 0. 63 2.15 —0.05
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Fig.3 The normalized REE distribution
patterns of black rock series in

deep water region of Guizhou
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(V+Ni)>0. 46 HEREIFE,V/(V+NI)<0. 46 4
BEEFEN, MRRBREERN V/(VHNDHERN
0. 68~0. 97, KT 0. 46, R B T SR E M TR,
Arthur et al. "3, U FEBRE R THTRE U/
Th LER AR BE Th 7B ANEREE,
Fril U/Th HEY S MKEE R B E R &, K
Bl 0.75 3R, U/Th>0.75 FHrEIFE, U/Th<
0.75 NEEHE. HMEXBAEZRZMN U/Th LEKX
#H>0. 75, FFREKX A HERLE 3 DL, HERK
X B a3 Z i ey U/Th BN 0. 7, X A fE N — 4
HIXT I T B . Wignall?, 828 U M1 Th B9 E %

ZWATLL AR R BLIF RS, B dUdU=6U/(3U+
ThIERH IS, & US>, ERFEIFE, U
1, MAIER S KIFER. IRREBAE R OU K
F 1, RBARBSRENTHRENRE. mRFTRYH
BT BREWIE, 4 V/Cr il Ni/Co RJEH IR F
R E BRI ESE L3 V/Cr>2.Ni/Co>4 4
BRERE, R2Z,MABEFE., FIREBEAER

Y V/Cr LT 1. 2~11. 9 0], Kk F 2 5 4%

KEH,Ni/Co HEBAKTF 4, RHRGHERIERT
SREIREEF,
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Table 6 The ratio index for environment and genesis discrimination

of the Early Cambrian black rock series in Guizhou

X =¥ v V/(V+Ni) V/Cr U/Th 3U Ni/Co Co/Zn Mn/Fe
BKEK GRS 0. 69 1. 22 0. 31 97 4. 48 0.14 0.3
REeak 0.86~0.97 2.46~11.85 3.19~6.18  1.81~1.90  7.12~25.3  0.03~0. 04 0.21
43-3 0.23 2. 46 0.76 1.39 11. 4 0. 07 2.4
AKX #RE4 0. 69 1.08 0.19 0. 74 3 0. 33 0.51
(5 M E 0.69~0.97  1.19~8.74  0.69~1.73  1.35~1.68  4.18~7.71  0.32~0.43 0.2
XA 0. 88 1. 31 0.17 0. 68 2.5 0. 31 0.13
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MR ERB VR P ELSS, & 2.37
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Early cambrian anoxic event sedimentation in Guizhou province

XIAQO Jia-fei', HU Rui-zhong', SONG Xie-yan!, CHEN Lan?
(1. National Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of

Science, Guiyang 550002, China; 2. Chongging University of Science and Technology, Chongging 400042 ,China)

Abstract : The Early Cambrian black rock series in Guizhou Province are a part of Early Cambrican anoxic

event sedimentations in South China. This sediment series belong to transgressive system deposition showing

lower rate of sedimentation. The black rock series mainly consist of black shale, having horizontal

lamination, containing mostly Plankton, forming Mo.V ore deposit etc. The black rock series have some

distinctive characteristics in elemental geochemistry: There are relatively higher SiO;, TiO, and Al;O,
content: Mo,V,Ba,Ag,Au,U,etc are relatively abundant, but Co,Sr,Ta,etc are deficient; The total REE

content changes from 130 to 226 ppm, The REE patterns of the investigated samples normalized by North

American Shale show almost flat or slight inclination rightward, There are slight negative Ce anomalies and

positive Eu anomalies. The characters of stratum and elemental geochemistry, characteristic elements and

their ratios indicate that Early Cambrian black rock series were formed in anoxic reductive circumstance, and

the hydrothermal sediments were joined into the anoxic deposition.

- Key Words ;early Cambrian, anoxic event, black rock series, hydrothermal sedimentation, Guizhou
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