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Abstract : The shale sequence of the 7" member of the Yanchang Formation (also referred to as the Chang 7 Member) in
the Ordos Basin consists of mudstones, shales, and sandstones. To delve into the migration differentiation of shale oil
components in different lithologies, we investigate the migration differentiation of typical hydrocarbon components in the
central Ordos Basin. The findings show that the rocks exhibit different contents of the four group components : saturated
hydrocarbons (SAT) , aromatic hydrocarbons (ARO) , polar nitrogen- , sulfur-, and oxygen-containing compounds
(NSO), and asphaltenes (Asph). Specifically, the sandstones manifest high SAT content and low NSO+Asph content.
Conversely, the shales and mudstones exhibit low SAT content and high NSO+Asph content. Regarding n-alkanes, the
sandstones demonstrate high nC,,_s; content and low nC,;_;, content, while the shales and mudstones display low nC,,_s
content and high nC,,_;, content. Compared to the sandstones, the shales and mudstones show more significant variations
in the Pr/Ph, Pr/nC,;, and Ph/nC g ratios. These rocks manifest low C,,/C,, regular sterane ratios and low Ts/Tm and Ts/
(Ts+Tm) ratios, while the sandstones show opposite trends. They demonstrate substantial variability in 225/(22S+22R)
ratios for C;, homohopane, in contrast to the relatively concentrated ratios for the sandstones. Besides, the sandstones
are characterized by high gammacerane index values varying in a broad range , whereas the shales and mudstones exhibit

the opposite trend. Notably, the shales and mudstones generally have 88(H)-drimane/88(H)-homodrimane ratios
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exceeding 1, which, however, are typically less than 1 for the sandstones. A comprehensive analysis indicates that the

variations in the distributions of the various hydrocarbon group components within the source rocks can be attributed to

both differential adsorption and migration differentiation.

Key words: migration differentiation, hydrocarbon component, shale, Chang 7 Member of Yanchang Formation,

Triassic, Ordos Basin

Sl AR IR, T, 2R & SR P =S R KA 7 B A s B0 SRR [T]. A5 KRS T, 2024, 45(1) : 157-168.

DOI:10. 11743/0gg20240111.

SHI Liang, FAN Bojiang, LI Zhonghou, et al. Migration differentiation of hydrocarbon components in the 7" member of the Triassic Yanchang

Formation, central Ordos Basin[J]. Oil & Gas Geology,2024,45(1):157-168. DOI: 10. 11743/0gg20240111.

20 122 30 4F 4T, Tlling AR E 0 AR B 5 12 TR
) E B B T 2 B2 N HE R ST IR
BEBRIARIE . Tissot Fl Welte tA g, W UCIE 4 B AR
WG, B KAER G IEMHEE o FE 25 5 1
™. 8OAFEARLIK , W5 H AERIKIE B R 8l ) AR
PR AR O NE TR T KERER Y. EiER
VIV B ks b il e A s 0 R MR
WA AR S

YA S R I G [ FH A B2 ) 9 AR TR A
PR 28 270 WA IR IR A AR T E R AN RLE AL A
PR AR E A A 22 5 S BUE R ik R R K HE
JEVEFI 255, UL mT B8 S B0m A4 o 1 25 0 A
FEXTIAR R IR A A FE R B, JE 2 U DU v i B AT
K2, 2T T P IRAE I A e LA S A IR
2 AR MR A i R 25 SN Y FEARTR]
B LA SCE M EALA T A o (AR AL 43 ) B 2= 6
HITRM S AEBRE RIG DU
BB A, U A AE A6 R LA s o 4R
M BT TUATMAE TR N s R 0 VR Y TiTid DA 4
Ko N THEAERBAIRE & N0 vGs B,
PLSR/R Z 0 dtth — 8 R AR A 7 B (K 7 B BUA T
PG I T SRR AL 4 132 oy SR RIS

1 HiRE 5

TR Z W =B R KT BT T n ok
SR, G R S i Al B R AR O R 7 0T
ERFRNT R T BUR AR FR SRR 22 3 4 64 R AL
ALARE B AR AL T B ORI, X E A8
ZAESET IR, SR 2 3 M R R M X, K 7 U
PRR B AP AN B — O i 78 HEAN AR A 50U R
L IEIAT K (DY RTEA P22 Rk
BFIEFECTYhm BRI E

K7 B 5 TUA e A A SR B 5 AT XA

Hop TUA B ETR, DR A KR 32 BP0
TR 5 2 T T PR A 2 5 T TP 5 35 3 AR st
PR sl , A O sE Ak A1 (K] 2a,b) o TR OB (g TR,
DATRSBAS RIR IR R T 5 P TR LR 5
NGy K 2 5 W TN L 5 S AR A ast A R st
(El2c,d)o HEA BIFSE X TS A A 0 F P RE IR A 22
S TUE A SRMEL(E>100 APL, 7 A 25>250 ps/m, H
B R >40 Q -m, % J¥ <2.5 g/fem®; P 75 A 2R S {H ~
100 AP, 7 I 2£=220 ~ 250 ws/m, =30 ~ 40 Q-m,
HIE<2. 8 glem’s KTEAUABRAM SN E, &
WK A GBS R AR S . FORHE L S
R, LURE Ry 3 B EE 20, 2 0Ky - 4R 9L ; A
B AN i R BT BRI R AR )R
B 2h A AR AT DA YRR (] 2e, )

PRy sRr SR NRATE S

ARYREFRTFFE X 32 LI RAE T 74 Hebe iy, JLFAF
FETELBERE T 49 Wbt i P R A& 2K prilik . Hop, 37
HUUe GUAFE i DA B 5 HUb R b T J T A HLAR DU 3K
TR 73 25 SRR 3 - B o A s 3 MRS TS T
-2k CT 5 4 ARE T TR AR T 19 4
RS UL

2.1 G AHE

ARWHE ST T BAANR S 2 (ToC) AR Ah$E
o357 B AT -TTIEAHOCSEES . TOC DN E R FH 58
Hiaik. LR O’ A FERE 2 100 H 22478
A QR (5 %W ) LB TCHLER ; @B A F R E A
TRAEATRRSE ; @ PR AR I — S A s @ LABAT 3 11
BRI TOC,

TSR AR UL o S T ¥ R R
TR B S B0k BEAR R IR R . SRR e« DA
R FIrof A RE IR S 355, AR5 8 A BHRE ; Qi



$F18 I R SRURZI A I =S R AL T BUR A A s B R AEH 159
" ” . % | Ef/ | b
=3 — —
th| )& =
g% S ——
FAE NS
oy ;
4o D ° °
&1 —
K2
K3 : :
K445
= || 8 =
8K~ ke m——
# |4 o
S e
=
—
K9 "
K10 : :
= S 80 km —
a b S
7 = I
A LA ] L e - B e
WA HENOT BIRXEE Mg i s Wi e pies Hz Aty
Iy ek

B SR 2 0 A T o XL B (a) Bt 2 o P 1 i ()

Fig. 1 Location (a) and lithologic profile of strata (b) in the study area, central Ordos Basin
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Fig. 2 Core photographs showing the petrological characteristics of mudstones, shales, and sandstones from the Chang 7 Member,
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Table 1 TOC content and extracted hydrocarbon content from the samples of various lithologies in the Chang 7 Member,

central Ordos Basin

Fayidn FEm A Ml TOC/% RN/ (mglg)  SATEHE /%  AROS R /%  NSO+Asph & 5 H/%
IEONI:] 16.24 13.29 71.29 46.31 65. 54

pig= 20 /M 1.63 1.27 11.38 2.68 12. 06
FHIE 6.58 5.79 48.79 15.80 35.41
BKAE 12.20 13.73 70. 80 29.51 54. 44

A 17 I/IMA 1.76 0. 89 16. 05 1.38 22.16
FHE 4.95 5. 64 51.20 14. 49 37.35
N 0.28 4.77 81.21 9.71 37.17

i 5 e/ ME 0.05 0.75 56.31 3.40 14.01
I 0.15 2.45 70. 58 5.71 23.71
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Fig. 3  Chromatography-mass spectrometry of saturated hydrocarbons from mudstones, shales, and sandstones of the Chang 7 Member,

central Ordos Basin
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