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Abstract: The Paleozoic source rocks encountered by some wells and present on outcrops in Yingen-Ejinaqi Basin are
believed to carry with them important geochemical information that will help understand the oil and gas accumulation
conditions in the Paleozoic system of the basin. Geochemical characterization and hydrocarbon generation potential
assessment of 25 such rock samples indicate over-mature (R =4.20 % ) source rocks with low total organic carbon
(TOC) content (1.31 %) and mixed kerogen types (types Il ;- II,). They are mainly products of thermal degradation
with biomarkers showing a bimodal N-alkanes, abnormally high relative abundance of pregnane (including L. pregnane )
in steroids, high relative abundance of tricyclic terpene in terpenoids, a predominance of low-carbon ring number
compounds in aromatic compounds and other characteristics. A concept of “organic carbon composition” is presented
and a method for calculating its value based on rock pyrolysis data is established. The results show that although the
pyrolytically effective carbon only accounts for a fraction of organic carbon composition of the over-mature source rock,
the original average TOC content of source rock is high at 2. 07 %. In addition, the duration of hydrocarbon generation is
long and its yield is high. Therefore, the Paleozoic over-mature source rocks in Yingen-Ejinaqi Basin are suggested to

have a high original hydrocarbon generation potential.
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Fig. 1

Sampling points (a) in the Yingen-Ejinaqi Basin with composite stratigraphic column of the Palaeozoic in Well Z1 (b)
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Table 1 Statistics of the over-mature source rock samples from the Paleozoic in the Yingen-Ejinaqi Basin

FEfgR S BUREIR/BURE 3 FE FE R /m B i UREH/BURE M FE B SRR Im
Z1-1 714 IR e 2305. 84 X6-1 H6 IR 3771.48
71-2 714 WK P 2306. 72 X6-2 H6 VIR @2 3696.21
71-3 719t TR AR 2307. 63 X6-3 H6 I VIR EIE A 3673.19
7Z1-4 Z1J VIR e A 2308. 32 Yi-1 Y19 VIR A 2455. 80
71-5 Z1Jt VIR e A 2308. 83 Y1-2 Y13 VIR e A 2457.07
71-6 Z1 9t KBRS ED R 2501. 35 DHLS-1 TR 111 41X TR EIE —
z1-17 Z13F Y= Aiey s 2502. 80 DHLS-2 KA L 3t X IR EE —
71-8 714 IR AR 2503.70 DHLS-3 FANAE 111 3 X RBEE —
71-9 Z19F TR ER TP 2 2 504. 60 DHLS-4 AR Ly 1l X KB EE —
Z1-10 Z1J: TR ER DT 2 2505. 46 DHLS-5 KA Ly i X KB EE —
Z1-11 713 IR B ER DT 2 2829. 61 DHLS-6 KA Lyl X RBEN —
Z1-12 713 IR EA DT 27 2830.97 DHLS-7 TR 111 3 X WA —
71-13 Z1 9t IR R b e 2 831. 80
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Fig. 2 Core photos showing typical over-mature source rocks from the Paleozoic, Yingen-Ejinaqi Basin
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Table 2 Residual T7OC contents of over-mature source rock samples from the Paleozoic, Yingen-Ejinaqi Basin

S TOCI% e R T0C/% it T0C/% AT R TOC/I% RS T0C/%
Z1-1 0. 65 71-6 0.33 Z1-11 2.57 X6-3 1. 05 DHLS-3 0.73
71-2 0. 64 71-7 0.73 71-12 3.49 Y1-1 0.44 DHLS-4 0. 36
71-3 0.75 71-8 0. 66 71-13 1. 44 Y1-2 1.35 DHLS-5 0.49
71-4 0.62 71-9 1.26 X6-1 0.39 DHLS-1 1.55 DHLS-6 0.61
71-5 0.22 71-10 1. 11 X6-2 0.50 DHLS-2 10. 00 DHLS-7 0. 66

F3 REA M & K R R TRE R mith Bk 0K S
Table 3 Geochemical data of over-mature source rock samples from the Paleozoic, Yingen-Ejinaqi Basin
TOCI% ST AT % AR R /%
(S,+8,)/(mg-g™") HI/(mg-g™") T .J/C ’
0.22~10. 00 0. 002~0.014 0.01~0. 45 1~41 383~600 2.55~4.52
1.30/25 0. 003725 0. 12/25 9/25 527125 4.20/25

vt sty BME~ELK A
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Fig. 3 Abundance and types of organic matter in over-mature source rock samples from the Paleozoic, Yingen-Ejinaqi Basin
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Fig. 4 Group compositions of EOM (extractable organic matter)
and types of organic matter in over-mature source rocks from

the Paleozoic, Yingen-Ejinaqi Basin
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Table 4 Macerals and the kerogen types of over-mature source rocks from the Paleozoic, Yingen-Ejinaqi Basin

G 53 R % R Y B R %
[RaE e - AR || B S - FAVFEHL JHY
JEAH el B iR e Feld B eI
Z1-1 61 21 18 0 57.6 0, 71-10 73 10 17 0 64.7 1T,
71-2 45 29 26 0 40.2 0, | z1-11 0 47 53 0 -16.7 1
71-3 12 44 44 0 0.4 I,| z1-12 2 47 51 0 -13.2 I
Z1-4 79 8 13 0 73.7 0, | 71-13 2 57 41 0 0.2 I,
71-5 66 18 16 0 628 I,| X6-1 80 12 7 1 79.2 I,
71-6 71 15 14 0 68.2 I,| X6-2 75 17 7 0 78.5 I,
71-7 75 13 12 0 729 0, X6-3 80 1 8 1 78.1 I,
71-8 74 12 14 0 69.7 I, Yi-1 0 60 40 0 0.4 1,
71-9 74 1 15 0 68.3 I, Yi-2 78 12 9 1 75.8 I,
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Fig. 5 Saturated hydrocarbon chromatograms of typical over-mature source rock samples from the Paleozoic, Yingen-Ejinaqi Basin
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Paleozoic, Yingen-Ejinaqgi Basin (basemap from reference [35])
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. LBRACE AN G EH g, 45 R C, 1 5% BB/
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0. 71 3K B SR L Cyy FS 1€ 2aa20S/(20R+20S) 7F
0.52 ~ 0. 55 K5 PRI ARBEgE T HAT %K
a‘iﬁi%Mé?}?%ﬁunﬂsiwﬁikﬁﬁﬂsﬂ15 KEZHHE
st P Co BTN 55 962 1220 B2 AT 2 K ey, RTS8
Cy B %€ ae20S/(20R+20S ) F1 C,, 5S¢ BB/ (v +ay58)
FE T AR BT RE 2 B T R AR S ke R
TR BG
T BRI AR I 9T B S U o HL A 5
1o B 255 ot T2 55 B AE N B i (T S) (%%—‘“Jwﬂ
ZEE B ) I 55 85 0. 04 ~ 0. 39,14 0. 24(F5) 5
(885 ot + T 22 555 I8 ) a2 OR—Cg FIL TN £55 452 49 0. 46 ~
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Table 5 Selected geochemical parameters relative to the steroids and terpenoids for over-mature source rocks from

the Paleozoic, Yingen-Ejinaqi Basin

o Cooo3B/ C,,20S/ EHES B (BT ERD) C =Rl R C g+ Cyy =30 /T nch 8 ge
" (aca+aBB)  (208+20R)  HLIIf5§ k% HLIU 54 45 Cy #i5E e/ A5 R
Py 0.27~0. 67 0. 18~0. 56 0. 08~0. 20 0. 04~0. 39 0.20~1.57 0. 04~0. 55 0.36~1.96 0. 12~0. 23
HPTH 0.38/25 0.35/25 0. 17/25 0.24/25 0. 88/25 0.23/25 1.05/25 0. 17/25
SBRAGERE  0.35~0.67 0.32~0. 56 0. 08~0. 20 0.13~0. 39 0.38~1.57 0. 06~0. 55 0.67~1.96 0. 15~0.23
f=in 0. 40/25 0.38/19 0. 16/19 0.25/19 0.92/19 0.24/19 1.21/19 0. 18/19

T : C,oa88/ (acra+afB) Fl €,,208/(20S+20R) 2y Co KL {55 6 544 AL S 85 11 s Ts Ty 18 (H) =22, 29, 30— = 4T s Tm 2 17a(H) 22,29, 30- =42

5 0 5 A5 HE A 0 A B
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TG 2 B B A I i 2 53 e o o L A A B Y 22
2 SRR A D TR B R A R A
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KA A28 HS B, L SR AN §5S Je y A X 3 f RR A1 T
28 S Joe 5 R S R AR
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ORI e et 7/ Y e s S R 2 1 ST
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R, IR g 4 40 A 32 DA ER B 0 5 R A A, A
Alolgde sy T HFH C—Cy = FRE BT R AL WK X S
VAR AR TR A AR RT3 = A N LA B TR A A
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Fig. 8 Relative content of aromatic series in over-mature source rock samples from the Paleozoic, Yingen-Ejinaqi Basin
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the Paleozoic, Yingen-Ejinaqi Basin



F3M

WRIA S, A5 . AR A Tt A S R T R il S M Bk 2 1 L 691

A HRAR A LR B AR A, N T BT T AR A
HUBRAE B AL T A 5 Ll AR B T AT HLa A
(AR, VAR 95 BILA BE 75 0 o SCA LRI A A A 45
A BN TCR o AT RO S 7 2 0% 1 T R s [
AT S 5 R RN AT AR R il A A L,
ot Yo ek I 2 00 R AR TR ) 398 s
TCRCBRAL I “FERR ", e kIR b R R A B 5
AR AN REFE L 2 B AR TR A 22 7 T AR B A
AL B B, oA B B e AR R e AR Ak R v R
Pt R = N 0 2 VA e (3 NI ST
A BT AT DRSS B T 1%, B 3L 25 A A Bkt
FE TR IR B SR AT SO AT B i iR A ORIk
AT 2t T G A A0 R T R D5 G TG Ak R o
T,

AT IS HT (R LA S B R R RE
PR BT b DA — 2 A TR E R (1120 °C/min)
TS — 2 B IR EE (40600 °C) , 45355 A HaR3E I
T T B AR AN R B 4 24 O A R
R 7R R AR A T I A DU R AG I F A E
S0, S15 Sy, S T FESHH TR IRIRAS . B35S,
AR A A TR B A C LR AR, it A A R
SRRTEEMA TR AR . S80S, Fn A T Ak
RIBFEH) Co—Co, A KEFR BRI, gl 2 28 B i e 2
MR . S ARR A T AR SR
. S80S, Ko A ia PR AR B, e
A BRI . S, S,, S, F1S, FI BT A mg/g 5Y kg/t .
R P A S 000 SO, 3 AT IR AR i3 BB AT AR

VR A HLBRAG o AN R0 & & PC R THRE A 2Uh
(Sy+S8,+S,) x 0. 083, FAA A % 5 JoRUK 75 5t Sy T
NN S, x 0. 083, BN R % ; GnH €, R 5T 0w
SHOTE B VLR S &, B TR AU (S48, +
S,+S,) % 0. 083, Fi A% FH Spo/C, K FAFKE I A 5%
A B (B4 BLR ) T JC e 1) &% 1, PCIC, >k
FTAEFR A DU A R & i . ARRAFFE R 254>
JE IR IR A AT DRSS BT IS SR ILFR 6, S100/C,
4 92.64 % ~10.00 %, V-4 15535 98. 06 %, PC/C,, K O
~7.36 %, FIL K 1. 94 %, W3 BRI A 1A
BILAR TL-F- 30 A 7 AT Ak () “ BERs T A RECRAN o5 4/
) —# 53 (& 10a)

FRigEREN

b B IR A B A R o5 LS, AT RE IR
JEUR ol BT 25, R 26 K Z80R SRTE & 1 i it
FJa A AT 2 HE 0 XA IRRE S A T A
BUIRVK ., R 6 A ALK 52 2R 503 IR e 4 45 g ot
UM, T AT AR T 78R Jo ) vy — 2o B e 4
A TOC & /MK A58 3.0,2.0 1 1.4, H
TR B R IE e S e e, A LB AL R 1T AR,
BURE 7%02.0,C, Fe LA ZE2. 0 BV AT #E5  m iy A
B 5 5 C o SR T, 25 D EARE S 1Y) e M
0.16 % ~19.99 %, F-¥J 4 2. 07 %, 2 WHAR A 2 oty
TR IR R IR A WL R, LU - U R R
hE, BABE AR T AREIER 21 I
AR IR IR A A Tl e M B 20 R I — B )

4.2

®6 REAMEERITHARFEEEARBRS BBV

Table 6 Rock pyrolysis parameters and organic carbon composition of over-mature source rocks from the Paleozoic,

Yingen-Ejinaqi Basin

HEMmms 1 2 3 4 5 6 7 8

BEmms 1 2 3 4 5 6 7 8

Z1-1 0.0007 0.0038 0.0223 6.3205 0.38 99.62 50.19 49.81
7Z1-2 0.0005 0.0115 0.0282 7.3942 0.49 99.51 50.24 49.76
Z1-3 0.0002 0.0016 0.0251 9.1604 0.26 99.61 50.20 49.80
Z1-4 0.0011 0.0022 0.0447 16.5241 0.29 99.78 50.11 49.89
Z1-5 0.0007 0.0116 0.0680 2.3634 3.45 96.55 51.72 48.28
Z1-6  0.0010 0.0129 0.0347 11.2726 0.43 99.57 50.21 49.79
Z1-7 0.0009 0.0782 0.0641 11.3708 1.26 98.74 50.63 49.37
Z1-8 0.0008 0.0129 0.1320 1.8235 7.36 92.64 53.68 46.32
Z1-9 0.0008 0.0019 0.0238 8.3618 0.29 99.71 50.14 49.86
Z1-10 0.0007 0.0053 0.0781 7.2839 1.14 98.86 50.57 49.43
Z1-11 0.0005 0.0098 0.0401 1.2789 3.64 96.36 51.82 48.18
Z1-12 0.0009 0.0087 0.0515 11.0788 0.54 99.46 50.27 49.73
Z1-13 0.0004 0.0046 0.0337 0.9423 3.70 96.30 51.85 48.15

DHLS-1 0.0300 0.0700 0.2700
DHLS-2
DHLS-3
DHLS-4
DHLS-5
DHLS-6
DHLS-7

X6-1 0.0008 0.0432 0.0562
X6-2 0.0229 0.1746 0.2792
X6-3 0 0.0205 0.1473
YI-1 0 0 0.0113
Yi-2 0 0 0.0533

8.1489
9.5643
14.4550 1.15
6.2353 0.19
2.4645 1.91
18.3408 0.02
119.8437 0.00
8.7267 0.01
4.2464 0.01
5.5896 0.05
7.0540 0.03
7.7259 0.03

1.17
4.80

98. 69
95.32
98. 85
100. 00
98.09
98.02
99.51
99.32
98. 84
94.59
96.71
96. 87

50. 66
52.34
50. 58
50. 00
50. 96
50.99
50.24
50.34
50. 58
52.71
51.65
51.57

49.34
47. 66
49.42
50. 00
49. 04
49.01
49.76
49. 66
49.42
47.29
48.35
48.43

0.3000 0.0700 0.2200
0.0100 0.0200 0.0300
0.0200 0.0100 0.0200
0.0300 0.0900 0.2000
0.0200 0.0500 0.1700
0.0100 0.0800 0.1600

TE:1°8 S, mg/g; 20 S, mglg;

3%752’”1%/%; 4%754““%/%; 5%71)(:/0.."%; 6%75,”,(:/(:“',0/0; 7§7PCIH&Q/CU'JHZI‘.1"%; 8ﬁs’|‘0f:mrf’i/cmfﬁﬁ‘n"%°
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Fig. 10 Pie diagrams showing the residual and primary organic carbon composition of over-mature source rocks from the Paleozoic ,

Yingen-Ejinaqi Basin
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Fig. 11 Evolution of hydrocarbon generation rate of the Paleozoic

source rocks in Well Z1, Yingen-Ejinaqi Basin
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