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Fig.1 The sedimentary facies of sub-Chang 7 members, Triassic, Ordos Basin

(left: Chang 7,, middle: Chang 7,, right: Chang 7,) (after Lin Senhu, 2012)
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Table 1 The summary on classification of mudrock

& UYL RSl A
XSk (1998) IR DU BIUE IR B RS A SUR B R B R R TUA B REUR A
F(2009) A AHURRAD IR I IRA R U AR A DU
XU (2009) A i Eee S By B A B VBT I T G I R 4 A — T R U
X (2009) S| PISLS Y S PRI T R S K 5T
FEr R (2011) IR O BIUE 5 BTSURTUA M BUE BUZR U BURRIKE AR Je s

AR AN AR P PLBR s  PEPLBURCE AR LB |

AVA yA
RAEX(2013) o MmAR  REIURE
s Yotk i
EeRapibiy R 2 T e
#i BRI SRkt PoRE R U
B i o AR
(PR

F2 SREHAMK 7 HEAF TS EXBEREE

Table 2 The basic characteristics of mudstone in Chang 7 member, Ordos Basin
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K2 PuRYe sl i ARk
a. ¥ 317 3,2 431.8 m, Brib IR, AT WK SR 2E , TOC =0.9% ; b. 3 269 H,2 435 m, #0510, ] WK H 7 (# 3%k ) TOC =0.
26% ;.M 231 3,2 663.32 m, F MDA, T LAY TR (#i3k) , TOC=0.9% ;d. & FEbIRA , 7T WL LAR D B, TOC = 0.5%

Fig.2 The thin-section characteristics of typical massive mudstone
a.Well Huan317, 2 431.8 m, silty mudstone, long streak mud clasts appeared, TOC=0.9% ; b.Well Huang269, 2 435 m, continuous intercalated

silt and mud laminae, flow structure can be seen (arrow) ,TOC=0.26% ; c. Well Li231,2 663.32 m,silt-bearing mudstone, bioturbation is point-
ed out(arrow) , TOC=0.9%; d. silt-bearing mudstone, silty bands can be seen, TOC=0.5%.

K3 KL )2 B A B ALA B T R AE
a,b.0E 70 3,1 160.8 m, ZHIRS S H A4 ;¢ 2% 107 JF,2 196.6 m, By P B & , 2 (A0 45 T-Je (¥ /6] B, TOC = 0.3%; d. 41 269 JF-,
2 497.4 m Y H—IE—TUS , IERL PS5 ; TOC=4%
Fig.3 The typical core and thin-section characteristics of graded mudstone
a, b. Well Zheng70,1 160.8 m, multiple alternating layers of silt and mud; c. Well Cail07, 2 196.6 m, silty mudstone; TOC=0.3% d. Well

Zhen269,2 497.4 m, fine sandstone-mudstone-shale, normal grading; TOC =4%



1020 b

)
A

ny,
£

2 H3RE

JEH GEBORAA A
NP 4a A1 4b Bz mpn] DL A IR 2
B, XUl WA SR G2 A, D

14 TEYEWRSA

RIS R R A W N AUZE T E A, —
P R A A BT — A BRI 1« I 5UA L
J—Age—Fh 1« =Joa5”

WE S s, 802 R 5 /NF 0.1 mm, £
JZNER, A PURSZ S B L8R — AR s fESUZ
Z M, BEAYURS)Z 58+ 82— B Ie %48, £ Z
TR AE AL,

1.5 HRIE

ZIUA R RA, Hi5 T, 5 PR FZE R AL
i—%h 45 A RS, B R B SR AL,
KA—HH 0.5

B

K 4

BREUZ vUA S 4R AE

B EIALET AT HUR B L RO B R (B
B BT EORE ) . 3 I 5 A B S A
A, A TR T

] Ge i, T LT ILA7AE 25 2 R 2K 0 A 1
A er EA P IS A TE S AR G E
e ELAT R R B0 A, PR A LR
[ 6d FR . B SO TR S5 S A B ek
HR A, R T A BT LR A 1Y 3 5 [
2 6d AL T 6o A (S S,
RS ST, P9 W AL TR, 53 ISR SRR
SV
2 PURUAEE BT
21 EREBERRANE

DURBRERSRE R P 2 A I O 2 R 481
e KPR A 22V B A=A T K8 g 2604 DT

a1 269 .2 196.7 m, KSR BEIAMI SR 434 ; TOC= 6% ;b. 11 522 H,1 931.50 m, 30 BRI 4, LR E BT TOC=2%

Fig.4 The typical characteristics of wavy laminated shale

a. Well Zhen269, 2 196.7 m, elongated lens, discontinuous wavy lamination ;

b. Well Bai522, 1 931.50 m, silty mudstone, continuous wavy bedding , TOC=2%

K 5

P BLEUR SUA S R AE

i

a. $£ 56 31,2 998.4 m, ZICAE , By —Fi £ —AHUREMEE LR, TOC=8.6% ;b. £ 66 J,2 993.4 m, “IC45#4, TOC=6.99%
Fig.5 The typical characteristics of even lamina shale

a. Well Yan56, 2 998.4 m, triplet structure, silt-mud-organic matter, TOC=8.6%; b. Well Yan66, 2 993.4 m, TOC=6.99%
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a. # 15 91,2 494.2 m, TOC=12.6%;b.1E 70 I ,1 954 m, A N FEHAIERTEE ICE , B N BB LI TUAJZ s e 1F 70 91,1 952.9 m, TOC =
17.5% , SEERA 30% , JXBER™ 15% ;d. A= 9f0
Fig.6 The typical thin-section characteristics of block-like shale
a. Well Huangl5,2 494.2 m,TOC=12.6%; b. Well Zheng70,1 954 m, A is a tuff laminae which shows gradual changes in granularity and con-

stituents, B has undergone pyritization; c. Well Zheng70, 1 952.9 m, TOC=17.5%, pyrite 30%, collophanite 15%; d. microfuna
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Fig.7 Sketch map of TOC cycle analysis of Well Huang269
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The Classification of Lacustrine Mudrock and Research on
Its’ Depositional Environment
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Abstract; The deep lacustrine mudrock are the important source rock as well as self-stored reservoirs. The exploration
of unconventional resources has been a hot topic at present. Being the main target of tight oil and shale oil, it’ s char-
acteristics and formation mechanism have been paid great attention. Chang 7 member of Yanchang Formation, which is
deposited in the late Triassic, is the main source rock of Ordos Basin.

A classification scheme based on the constituents and texture is proposed. The research of the lacustrine mudstone
of Chang 7 member indicates that the deep lacustrine mudstone comprises at least 5 lithofacies; massive mudstone,
graded laminated mudstone, wavy laminated shale, even laminated shale, and block-like laminated shale. These mud-
stone facies assemble two categories on the basis of self-generating characteristics, i.e. allogenous mudrock, including
massive mudstone, graded laminated mudstone ; autogenic mudrock, including wavy laminated shale, even laminated
shale, block-like shale.

This classification is associated with sedimentary environment. Shallow lake which is influenced by delta is domi-
nated by massive mudstone; shallow-semi shallow lake being influenced by lake currents and waves is mainly deposi-
ted with wavy laminated shale; deep quite lake is associated with even laminated shale; deep lake depression is domi-
nated by graded mudstone; block-like shale mainly appears in the period of volcano eruption.

However, the mudstone lithology is changing with the evolution of the lake and thus one interval has different
types of mudrock. The lithology can be changed within centimeters. We can conclude in this way that the mudrock in-
terval is highly heterogeneous, which makes our prediction much more difficult. As a whole, graded mudstone is the
interval of tight oil and the block-like shale is the main source rock and contains shale oil.

Key words: lacustrine mudrock; 5 lithofacies; sedimentary environment; Yanchang Formation; Ordos Basin



