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Fig.2 Geochemical column of the Lower Cambrian Zhalagou Formation at the Zhalagou Profile southern Guizhou Depression
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Fig.3  Geochemical column of the Lower Cambrian Niutitang Formation at the Yangtiaozhai Profile

OEP

southern Guizhou Depression

Ts/(Ts +Tm) .C,  20S/(20S +20R)  C,

aBB/ (app +aaa)

o

Ts/( Ts + Tm)

0.28 ~0.53 0.42(n =16) Cy 208/
(20S +20R) 0.21 ~0.49 0.35(n =16)
Cy afB/ (aBp + aaa) 0.23 ~0.43
0.32(n=16)
2
21
1) o Cai " 2
17
0.82 ~1.11 Cy 22S/(22S +22R) 0.56 ~0.63
0.59( n =16) 0.57 ~

~

0.60 7



4 765
o 1% (MPI) (R, >
1.35%) (R.) 1.40% ~ Ba.Mo Ce
1.96% 1.78% (n =8) U/Th  >1 Eu
2.56% ~3.11% ( o
3.2
1.1% ) 3.2.1
13 »
25
o 26
3.1.5 Ba. Mo o
27
Ba.Mo.V.U . SN
Ce * Eu U/Th . #
MR RE B TEGR 5°C
2|5 |a| T | s AR Toc/%| (mefe) | o ppp | TeT | BRI%
0 1010 1| -20 —40| 300 A 7000 @ 4
| EACALA
! IWANWAY WA SRR
i =T=1
e — | — ]
300 — =
" -I—:I— W
T SE=e
T T B 2
£ 400 [ v
] G
= =1  xezwK:
o P =
WA I
S R —
4 = : Tkt SRR e R R I i A
=/ RV "
5 FRGERRE ., RE [ i A‘
% 600 LHEERS . KBEBRE [ F A ¢
W e amEnE F ] 4 .
N KEESHUBRERE F— = L4 °s
— A
4 700 —— — — r'y
4l W IR — A .
| 1 T A ]
Bl k7
Y D . ORI 2
®5
AT A fs KAfAEE
[ )
=< ‘_I-_ % 77 _—_I—_ .Y
c_ [4 . | Vi / Vi l I—I I IAI
RIS WhikE BHROzs B = V&= iR N oy
4

Fig.4 Geochemical column of the Lower Cambrian Niutitang Formation at the Duodingguan Profile

southern Guizhou Depression
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1
Table 1 Geochemical parameters of the Lower Cambrian source rocks from the southern Guizhou Depression
T0C Too  ER,
Pr/Ph OEP A B C D E F G H I OF/% SFI% FI% MPlL, R./%
1% §°Cl% 1T 1%

7163 €2 2,56 -33.8 579 218 22 0.53 0.95 36 28 36 0.56 1.54 0.14 0.77 0.42 0.23 - - - - -
7164 €2 5.3 =317 52 218 20 0.30 0.93 36 26 38 0.50 1.27 0.23 0.65 0.39 0.28 - - - - -
1G5 €2 2.47 - 475 225 2 062 091 - - - - - - - - - - - - - -
716512 €2 4.18  -33.8 450 3.47 - - - - - - - - - - - - - - - - -
716614 €2 5.57 =339 574 270 25 0.51 1.10 38 27 34 0.30 0.74 0.32 0.54 0.53 0.38 0.21 95.26 4.54 0.73 1.86
716619 €2 It =327 559 274 22 0.42 0.93 34 25 41 0.23 0.53 0.29 0.55 0.37 0.36 0.02 99.15 0.83 0.63 1.92
Z1LG6-T16 €2 9.43  -31.7 476 2.89 - - - - - - - - - - - - - - - - -
Z1LG6-T18 €2 5.54  -34.0 478 2,85 25 0.23 1.11 42 27 31 0.20 0.45 1.05 0.58 0.47 0.43 0.05 99.55 0.40 0.57 1.96
7166-132 €2 2,81 -32.0 510 - - - - - - - - - - - - - - - - - -
Z1G14-T8 €2 2,47 -30.5 585 2.87 - - - - - - - - - - - - - - - - -
7161512 €2 .93 -30.5 587 2.85 - - - - - - - - - - - - - - - - -
Z1G16-T2 €2 1.49  -30.5 59 2.69 - - - - - - - - - - - - - - - - -
YTZ4 €n 6.77 =342 58 220 22 0.27 0.87 40 23 37 1.07 2.46 0.10 0.64 0.38 0.26 1.37 94.76 3.87 2.15 1.0l
YTZ2 €n 6.06 -34.1 511 21722 029 0.8 41 22 37 1.00 2.37 0.12 0.53 0.37 0.26 - - - - -
YTZ7-12 €n 2,62 -35.4 561 2.05 - - - - - - - - - - - - - - - - -
YTZ8-T1 €n 7.42 =353 483 2.65 - - - - - - - - - - - - - - - - -
YTZ9-11 €n 6.80 -35.8 49 2,68 18 0.51 0.82 41 24 35 0.57 1.57 0.18 0.56 0.45 0.30 0.13 96.54 3.34 0.58 1.95
YTZ9-14 €n 6.50 -34.4 579 275 22 0.36 0.93 40 23 36 0.54 1.42 0.25 0.57 0.47 0.30 0.26 96.80 2.94 0.67 1.90
YTZ9-T10 €n 7.63  -31.9 582 3.02 - - - - - - - - - - - - - - - - -
YTZ11-13 €n 2.41 - 492 2.68 - - - - - - - - - - - - - - - - -
YTZ11-18 €n 1.37  -30.8 487 2.51 - - - - - - - - - - - - - - - - -
DDGH €n 3.63  -35.4 52 - 22 0.4 096 39 25 36 0.44 1.05 0.27 0.48 0.48 0.30 - - - - -

DDG2 €n 7.45 =357 583 23722 0.51 0.94 31 25 43 0.45 1.13 0.14 0.41 0.28 0.24 - - - - -

DDG3 €n .32 -35.2 509 226 22 0.40 0.97 42 28 30 0.38 0.97 0.24 0.53 0.42 033 - - - - -

DDGI8-T1 €N 7.56  -35.5 588 - - - - - - - - - - - - - - - - - -
DDG19-12 €n 7.25 =352 582 - 25 0.49 1.05 38 29 33 0.27 0.75 0.57 0.51 0.42 0.36 0.07 96.64 3.28 0.85 1.79
DDG22-12 €n 6.90 -32.1 586 245 25 0.54 1.10 38 27 36 0.22 0.56 0.37 0.51 0.44 0.37 0.39 11.93 87.68 1.51 1.40
DDG22-13 €n 6.00 -32.1 580 261 25 0.35 1.06 39 31 30 0.26 0.57 0.44 0.68 0.43 0.38 0.37 49.35 50.29 1.14 1.62

DDG23-T1 €n 3.47  -31.8 509 2.01 - - - - - - - - - - - - - - - - -

DDG27-12 €n .22 -29.9 571 2.33 - - - - - - - - - - - - - - - - -
DDG €n 1.48  -30.4 574 - 19 0.47 1.04 40 24 35 0.19 0.44 0.55 0.57 0.40 0.36 0.13 93.84 6.03 1.12 1.63
‘A aoaCy  RI%; B acaCyy  RI%: C:aaCyy  RI%; D: Gy o E: 1Cy) (228 +22R) ; F: 3 €0 ;G Cy ICy

CHTs/(Ts+Tm) s I Cyy - aPP/(app +aca); OF/% SF/% Fl%: ; MPL: 1 MPI =1.5x(3- +2- )1 +9-
- )R R %) = -0.6xMPI, +2.3 .
. . 27
29
» \ Eu . Pr/Ph
0 Ce U/Th
3.2.2 %
— ( 1
( )
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Fig.5 Distribution of steranes and terpanes of the Lower Cambrian source rocks from the southern Guizhou Depression
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Geochemical Characteristics and Origins of the Lower Cambrian
Source Rocks from the Southern Guizhou Depression SW China

HE Xun-yun'>** YAO Gen-shun’* CAI ChunHfang' SHEN An<iang’*
WU Jing=wu’* HUANG Ling’* CHEN Zidiao® *

(1. Institute of Geology and Geophysics Chinese Academy of Sciences Beijing 100029;
2. Graduate University of Chinese Academy of Sciences Beijing 100049;
3. Hangzhou Research Institute of Geology PetroChina Hangzhou 310023;
4. Key Laboratory of Carbonate Reservoirs CNPC Hangzhou 310023)

Abstract. The Lower Cambrian source rock samples from three typical profiles in the southern Guizhou Depression
were analyzed for TOC values 8" C values T, temperatures potential generation and biomarkers using Rock—
Eval GC GC-MS to elucidate the geochemical characteristics and its origin. The results show that the Lower Cambri—
an black shales in the southern Guizhou Depression are regional marine excellent source rocks with depth of 50450m
and have the TOC values of 0. 13% 45.40% average 3.31% ( n =169) ; the kerogens of the source rocks have the
8" C values of 35.79%0 — 29.88%c average 32.85%c( n =35) and the kerogen macerals are mainly sapropelin—
ites; the values of the marine vitrinite reflectance of the kerogens are 1.95% 3.96% and the values of the equiva—
lent vitrinite reflectance are 2.02% 3.47% ; the distribution shapes of the n-alkanes are mainly single peak and the
maximum peak carbon are mainly C,, the C;, hopane and C,,aaa20R regular sterane are abundant the regular ster—
anes are mainly C,, > C,y >C,; the Pr/Ph values are 0.27-0.62 the source rocks have relative high abundance of
gammacerane and dibenzothiophene the OEP values are 0.82-.11 C,, homohopane 22S/(22S +22R) have values
of 0.56-0.63 average 0.59; the source rocks are generally characterized by enrichment in light REE Ba Mo V
and U element relative strong negative anomaly of Ce element relative strong positive anomaly of Eu element and
relative high ratio of U/Th. In summary the Lower Cambrian marine source rocks in the southern Guizhou Depression
have a wide distribution with a thickness of from tens of meters to hundreds of meters the source rocks have high TOC
values are excellent for organic matter type and have a post-maturity. It is the product which is jointly controlled by
high paleo—productivity and anoxic environment. It can provide abundant organic matter for hydrocarbon generation in
the southern Guizhou Depression.

Key words: source rock evaluation; marine source rock; biomarker; productivity; anoxic environment; Niutitang

Formation; southern Guizhou Depression



