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Geochemical comparison of mudstone and shale—A case study of the 7"
member of Yanchang Formation in Ansai area, Ordos Basin

Fan Bojiang' ,Mei Qiliang” , Wang Xiaojun®,Meng Yue” , Huang Qijiang’

(1. School of Petroleum Engineering and Environmental Engineering ,Yan’ an University ,Yan’ an ,Shaanxi 716000, China ;
2. Changqing Oilfield Branch of PetroChina ,Xi’ an ,Shaanxi 710018 , China)

Abstract ; High-quality shale and mudstone source rocks are developed in the 7" member of Yanchang Formation ( Chang
7 member) in Ansai area within the Ordos Basin. A study of geochemical differences of the two rocks was considered
necessary for evaluating their quality and identifying their contributions to oil and gas reservoirs. A core description of the
Chang 7 member was then carried out based on 25 key exploration wells and a geochemical comparison of the rocks was
also performed based on 81 mudstone and shale samples gathered from the member in the wells. The results show that
both shale and mudstone samples are good source rocks with their thermal maturation and organic matter abundance
values within favorable ranges, except that the shale samples are dominated by Types [ and II | organic matters whereas
the mudstone samples are dominated by Types I, and I, organic matters. Compared with mudstone in terms of
geochemical features,shale has significantly higher abundance of organic matter with more shale samples having TOC
values greater than 4% and is more oil-prone as it contains higher content of sapropel. Shale also has higher contents of
free and pyrolysis hydrocarbons and greater hydrocarbon-generating potential than mudstone. However, it should be noted
that the occurrence of more pores and micro-fractures in shale may have a greater impact on the content measurements of
free hydrocarbon. Compared with shale ,in which pores and micro-fractures are easily developed and serve as pathways for
hydrocarbon expulsion and migration , mudstone demonstrates stronger retention capacity for hydrocarbons. In addition,
there is no significant difference between shale and mudstone in terms of biomarker parameters.

Key words : mudstone , shale , geochemical difference , Yanchang Formation, Ansai area,Ordos Basin

WS F#:2019 - 06 — 12 ;1817 H#3:2020 - 09 — 18,
FE—EFE RN JUAVL(1983—) 5, -k R , R AR BT A AR ML 58 X #% . E-mail :632258611@ qq. com,,
ELWA: EHEKARPEE LT H (41702136) ; BEVEA #E T L0 (19JK0968 ) ; BG4 [ SARHF L5255 H (2019JQ -308)



1120 A5 KR A iR

Fal %

KT IUE SIS BRI AR E, H AT A7 — % 1Y
Gt WA N TR R R TUA T A 4
R TGH— ER B TRIE  A BT AR X 430
WA N Rm” 55 UR T AR S M i DR
e b aT BEAF AR B DX B0, PR 3 K 2 AT X F
U 5t - 31 NN I E VA & S s & el S
AR SAFE I JE N E R ), s b, B S A
PRBTFEIFTOARYS , W5 5 AT ARG AT 50 5 2 52 B s g
FIHETLREHIE . VISR 2 =5 RIERK AN
TR, SR R P A A B IR T Be (kT
Be) TUA B BRIE S 3 Ve n U A S i TIX
Iro MBRFEIRT LA, =8 R IR A KRS O 5 HLh
AUARE AL AR T TR I ORI, (B U KRR
FRPI R ST 2 KIRA A E 1L .

BT SRR 2 1 B s iy e e JR A T J T R T
VE TR N 2 FE b X A 2 I SR EE /N T 10 m,
FHSFHXNT 5 m'™ , EARBFS TR 7 B
RS W R ATRBAE . I RET VR MRS 1 Bk = oF

FE, VAR AT L TTHk R Z 2R R o NI, TF
HIUH X BT, A B TR O U 5 e i ke IR
i B, UM E AT B A BTHK

iy
2}
=

1 MR

BRIR 221 gt 2 v LA R TTURR 2 b, 7 Hb 1 AR
37 x10* km™' %A =B RIEKHAMTIRAET T
W R A R E TE TR M R AR B, H R
PR AT TBbZ (E 1) o FESR IR 2 4 22 FE b
X, =& ZKTERE TMENERY M, Jern 50
AMATTRE R MBI R T . IR RV, K 7 By
EARX FENAE A Z —, BN H AR F 0 A
FIBRAE T FE R AT AR . YT, e ZEHI X 80 % Y
ArEER T 6 By, i H AR 27 = A 20%.,
2017 ALK 7528 A TR D K 7 BERARAE Tl
T 3 O, (HR AR X BRI A R AE 1 A B, K
7 Brh i E ok A TIRA IR R TUSA MARE R, T

1 B £ -

F | 4|pem| Bt k) T
i 0
==
| | 250 —
7| o~ .
z| 4l 300 .
4|0~ 156
o=
K2 —
%3 : :
e
- }LE, 200 ﬁé ORI
& | % [1400
" v B
g '.E =
e
9
Klo BE===
-1 [ [ ] EEB o] [0o] &%

KRFAPE K TEE K FARAE  E5E PS

MWabE WA OMEME TR L BIRR A

BT SRR Z M i 4 FE M XM )2 e B L S K 7 BEDTRUAH

Fig. 1 Stratigraphic development and sedimentary facies of the Chang 7 member in Ansai area,Ordos Basin
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Table 1 Basic geochemical characteristics of mudstone and shale source rocks from Ansai area,Ordos Basin
2H 10C/% ((:1; i ‘:2)1/) ATIEAT SR % SRS R/106 R./% F LTS
BETE R 0.88 ~9.86 2.2~21.72 0.05~1.04 129.52 ~7282.20 0.72 ~1.10
- XU 2.81 7.60 0.53 3569. 44 0.87 I, 51, #k3
- BB 19 30 30 30 14
PR Iy 4 s 4
BETE R 0.86 ~10.81 3.00 ~32.41 0.33~1.48 253.95 ~8916. 37 0.73~1.12
. SR 3.57 11.21 0.51 3208. 80 0.94 RIS T
FEmE A~ 40 40 40 40 35
P iy 4 4 4

TE:S) MRS S, PRI R, I BLRAR R ST 5



5 6 1]

TWHATLE, 45 A 5

x2 SRSAMBEMXIREE S TUEME £ FREFEST L
Table 2 Comparison of typical biomarkers of mudstone and
shale samples from Ansai area,Ordos Basin
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Fig.4 Comparison of organic matter abundance between shale

and mudstone from Ansai area,Ordos Basin
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Fig. 10  Comparison of hydrocarbon expulsion characteristics between shale and mudstone from Ansai area,Ordos Basin
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