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Source rock characterization : The dark mudstone in Chang 7 Member of Triassic,
central Ordos Basin

Zhang Yaxiong

( Petroleum Exploration and Production Research Institute ,SINOPEC , Beijing 100083, China)

Abstract: The seventh member of Yanchang Formation ( Chang 7 Member) in Ordos Basin is typical lacustrine dark
mudstone , which slims down while approaching lake rim at the central part of the basin. The study of source rocks,
especially the dark mudstone as source rock in that part,has been very limited due to its thinness. Dark mudstone samples
from 15 exploration wells in the area are collected and analyzed through core observation, TOC determination, rock
pyrolysis, GC-MS and organic carbon isotope analysis. The results indicate a sedimentary environment of weak reduction
and oxidation with mixed inputs of plankton and terrestrial plants for the dark mudstone and provide parameters that
define the dark mudstone as a good source rock:high TOC (averaged at 2.39% ) ,type I, and type Il dominated
organic matter with an average S, + S, at 7. 65 mg/g, and moderate thermal evolution with R averaged at 0.98 %. The
total hydrocarbon generation amount, hydrocarbon expulsion amount and residual hydrocarbon amount of the dark
mudstone are respectively measured to be 793,337 and 456 million tons. And the comprehensive hydrocarbon expulsion
efficiency is 42.50%. The contribution ratio of dark mudstone and shale to the oil and gas resources in the area is 1 : 1.8.
All indicate great source rock potential of the stone.

Key words : dark mudstone, shale, source rock, Yanchang Formation, Ordos Basin
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Fig. 1 Location of the study area(a) and sedimentary facies of

Chang 7 Member(b) , central Ordos Basin
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Fig.2  Petrological characteristics of dark mudstone and shale ,Chang 7 Member, central Ordos Basin
a. PR VA SAEYITEE , P10 J HHEE 1 380. 11 m;b. KA, C14 J R 1 253. 68 myc. WK M Je A S YRS , P10 I, % 1 080.89 m;
d. RIS JE R3S HEER 1 161,22 mye. JREEGUIRS, Y2 3R 1 249.89 myf. K G I8, C19 J MIIE 1 334.39 m



55 W TR ME. SRR Z W A PR X =8 RIE KA 7 BE e A IR IR A ASAE 1091
60
a0
a 36 N-36 sl b 50.00 N=36
) S
?\é i g ol we
Tl 19 £ st
% 14 % sl
# 10 o
6 10F 833
0 0 0
< 12 23 34 >4 >6 2-6 0.5-2 <0.5

TOC/%

(Si+Sy)/(mg-g™)

K3 SRR Z g bl 7 Bomd e 5 A PLS R B RRE
Fig.3 Organic matter abundance in dark mudstone ,Chang 7 Member, central Ordos Basin
a. W@ IRAE TOC 7345 s b. W YR a A I i i A

fn o HiH TR R MLAR I I L A A S5 YRR
B3Ry 36 A5 T AR SR I A R S A 11
A CHWE T 25 ANREUE ) 5 T R 2 a4 K iR
fe 0, - TR S B 20 A4S T A s X AT
STEIFE S BCR 8 1~ A X GG 5K 45 AR
KT BRSSO 25% ~43% 1Y
33% ; KATEN15% ~31%, V-3 24% K L4 9)
BERN29% ~55%, FI443% , WNTYIA S HE, K
7 B e m i eV ) S RN A S i

2 @R A AR

2.1 ANRFE

HH A LT B P 2 8O R A HLEk & =
(TOC) M IR (S, +S,) 55, SRR 2307 2 b v 4 3
X, K 7 Bl A 1 TOC Je R1E N 9. 58 % , fe/IMA
$70.40% ,EHIME R 2.39% . W TOC B35 i R E
TOC 53 A JuBIAE 1% ~2 % ke AR e 2, G FE AL B
B 36 % ; TOC /T 1% RE &L BT o F IRz, i i
BB 25% ; TOC S3 ARG RITE 2% ~3 Y% BURESH BT &
PR, 5 EE 19 % 5 TOC KT 4 % BYRE S i B
14% ;TOC 53 A 7E 3% ~ 4% MHFE e /D A A7 S0
6% (E 3a), BAKRF, TOC /NF 2% W HRE S BT 5 E
B, IR BIFE S BB L |

e A AR e T i 80 0. 60 ~29. 19 mg/g,
SEE R T. 65 me/g, HoA,S, +S, >6 mg/g BURESH 5
Pl ok, FERV B A 1S A4S, B R 41,67 %5 S, + S,
SIARTE 2 ~6 mg/g BRI 18 A, i 241 50. 00 % ;
Sy + S8, MARALE 0.5 ~2.0 mg/g BYRE M BUE fe b, A7 3
A, B 8.33% (Kl 3b) . BEMCRAE , G A8 A 1Y
E X PIEITE

2.2 BHURER

FARB(HD) SR ARARRE (T, SR s
HBBRAL AR 0 B 2R, R B ATTRE A8 X R A 1Y
HRPEAT AT G YU M ST X 36 AN RE AT
o G5REH, HI F5 KRAE R 559. 84 mg/g, e /IME R
13.99 mg/g, F-IM{H N 135. 69 mg/g; T, F B0 1E
435 ~460 C 4k 448.61 C, K 7 Bt
TRAL TR R — BT B, WA HLBSE R |
A, KRR RE R AR TE 1L, BV HLBTE N, HAE i 4
R AR BV 52. 78 % (JEA 19 MRS ) 5 TTESA HLIT
TEREINRR SR TR Z o5 SR 22. 22 % (S48 M
ain) s 1 1L, A HILGE PR Al 7 SR 13.89% (645
AR 5 T B PLBRE A ELS B8 11 11% (3t 4
KAL) o WREREIR AR, I, BAT B AN I Y
AOLEE EA, O, B PLE R, 1 AU HLET)
D(E4)

900

N=36
750 -

600 -

o~

W

(=]
T

HI/(mg-g™")

300 -

150 |-

0 : T ! 1
400 420 440 460 480 500 520 540

R fﬂ&ﬁk%&—ﬁi%&'/c (2322
T

K4 SRZH AR 7 B e a A HLTE AL
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Fig.7 Pyrolysis parameters vs. TOC,Chang 7 Member dark mudstone, central Ordos Basin
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Fig.8 Pyrolysis parameters vs. burial depth,Chang 7 Member dark mudstone,central Ordos Basin
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Table 1 Hydrocarbon expulsion characteristics of dark mudstone ,Chang 7 Member, central Ordos Basin
VR /m ﬁF‘Jﬁé%/l "i“l?‘ﬁf/_2 W e 5/ ﬁfﬁﬁfﬁ{z ﬂfl)zz'ﬁkié TR ko ey Hefe it/
(mg-g ") (g+em™) m (10t km™2)  HR/% (10% 1) (10%)

1250 0 2.53 1.0 0 0 88 0.53 0
1450 120 2.53 3.0 36.43 20 79 1.15 0.29

1 650 150 2.53 2.0 30.36 25 95 0.86 0.29

1 850 270 2.53 1.5 40.98 45 123 0.62 0.50
2 050 330 2.53 2.0 66.79 55 137 0.75 0.92
2 250 390 2.53 2.0 78.94 65 115 0.49 0.91

2 450 450 2.53 1.5 68.31 75 68 0.15 0.46
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