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Abstract: An abnormal assemblage of molecular markers was found in the source rock extracts from the Da anzhai Member in the
central Sichuan Basin, including extremely rich in rearranged hopanes, rearranged drimanes, rearranged steranes and C,, long—chain

tricyclic terpanes.Integrated with the organic matter source, depositional environment and source rock maturity, the significance of the
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above—mentioned special steranes and terpenes assemblages is discussed. The results show that rearranged compounds and C,, long—chain

tricyclic terpanes have the similar enrichment pathways, among which the enrichment pathway of rearranged hopanes is more than that

of rearranged drimanes, rearranged steranes and C,, long—chain tricyclic terpanes. The special assemblages of steranes and terpenes may

indicate that the organic matter is mainly contributed by lagoonal autochthonous sources ( algae and bacteria, etc.) and formed in a

restricted weakly reduction environment. The high abundance of rearranged compounds indicate that the organic matter has been

thermally mature.In addition, it may indicate specific acidic clay minerals and calcareous sediments catalysis and special biotic community

in the depositional environment.In summary, this study has an important demonstration significance for the geochemical application of

abnormal assemblages of molecular markers.

Key words: abnormal assemblage of molecular markers; Da anzhai member; organic matter source; depositional environment; thermal

evolution; Sichuan Basin
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Fig. 1 Study location,deposition facies and the locations of sampling wells in the central Sichuan Basin
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Fig. 2 Stratigraphic columns of the Da’anzhai member,Lower Jurassic Ziliujing Formation in the central Sichuan Basin
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Table 1 Molecular markers parameters of the source rocks from the Da’anzhai member,

Lower Jurassic Ziliujing Formation in the central Sichuan Basin

C,sRDr/ Cogrns/ C4D/ C,, 4% o
F5 W5 T/ m 20 Folia Ds/Ns Pr/Ph
C,5Dr Chy oy TT CyH / (oaotaoB)
1 NS 2339.4 KREZFERE JeA 2.65 0.31 11.91 0.52 0.45 1.43
2 m 2339.4 KEZFEB A 2.36 0.00 10.61 0.49 0.56 1.44
3 NN 2340.7 KAUAFEE A 1.92 0.14 0.46 0.13 0.34 1.48
4 AN 2381.1 KRALFEE A 2.54 0.29 3.44 0.50 0.50 1.47
5 43 2234.3 KEZHEE b 1.04 0.04 0.97 0.15 0.30 0.82
6 %3 2469.3 KL tiew 1.16 0.09 0.00 0.24 0.41 0.48
7 ek 022-H2  2520.0 KEZFEB e 0.99 0.20 27.12 0.52 0.58 1.60
8 T 022-H2 2536.8 KRR s 2.81 0.35 21.27 0.58 0.57 1.50
9 ek 022-H2 ~ 2545.2 KUZFER bexs / 0.06 0.46 0.34 0.42 0.69
10 HEH 103 H 1653.8 KUZFERE A 2.43 0.45 11.34 0.62 0.38 1.62
11 HEH 103 H 1660.5 KRLFEE PRITUH 2.26 0.73 0.29 0.55 0.29 1.43
12 HK 103 I 1672.5 KUFEEE T / 0.18 0.07 0.22 0.40 0.54
13 FEH 103 IF 1696.6 KA T 2.64 0.15 0.75 0.44 0.61 1.44
14 R 10 I 1998.0 REZFERE PeTUA 1.89 0.32 5.46 0.50 0.66 1.23
15 Y 10 I 2007.5 KEFER RITH 2.17 0.28 5.54 0.56 0.56 1.75
16 ¥ 10 I 2020.2 e 32 YT 1.32 0.13 0.52 0.22 0.68 1.18
17 3% 10 I 2026.3 KRALFEEL PTUE 2.94 0.34 4.21 0.66 0.66 1.66
18 74 28 19771 KAUAFEE Mok 2.66 0.15 0.78 0.24 0.50 2.00
19 74 28 1980.5 KAFEE s 3.93 0.24 0.85 0.41 0.47 1.20
20 74 28 2015.5 KUTER A 3.52 0.30 256 0.34 0.39 1.02
21 fi 9 1989.5 KEFEB A / 0.10 0.37 0.40 0.97
22 fif 9 1997.1 KAAFHEB o 1.02 0.04 0.36 / / 0.88

. Ds/Ns =T HE bt/ B {55 56 5 C5 D/ Cyy H=17—( ) —C EHFELL/ Cy IEH R ; C s RD/ C s Dr=C s EHEAN B/ C 5 #b Bt 5 Cogacne/

( C21 ~29 ) TT :C28+C29 jﬂ:m%ﬁ/( C21 ~29 ) j%ﬂ%’f)



674 My S B IR GEOLOGICAL BULLETIN OF CHINA 2022 4F

(2) m/z 123 C,.RDr/C,.Dr=3.52
Cis
Cl(x

S

(b) m/z 191 Ci020/C115TT=0.30

C,,TT

(c) m/z 191

(d) m/z217

DiaC,,R/C,,R=0.65
DiaC,,R/C,,R=0.24

AR X £ B I 1R)
B3 Il R RS 48 A 2R 22 28 BO AR IR Th A TR S 2 s
Fig. 3 Detection of abnormal biomarker assemblages of the typical source rocks from the Da’anzhai
member, Lower Jurassic Ziliujing Formation in the central Sichuan Basin
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Fig. 4 The plots of relationship between different parameters of rearranged hopanes series of source rocks from

the Da’anzhai member, Lower Jurassic Ziliujing Formation in the central Sichuan Basin
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Da’anzhai member,Lower Jurassic Ziliujing Formation in the central Sichuan Basin

(F5—c), LRFFIERM, REFEEL C,, KEE=3F
e 55 FEHE 5 ot mT RE AT A LAY 5 SR ik A, ELAR AT
RES IR AF K AR e A o6 EHRAE Be 1 ' £ ]
RERR 5 A MLBOR IR TR A5 K A AR WA 501, i vl g
FAAEHAB RO IE B AR FHR RS B e AR X 5 1 Bl
C,, D & E LT BT T R 5
(F 5—=d) , XA 5% A AT e HEAD B b tA R
SEPEAR | o BCREE R B 5 e A AT T A
XA C,, AR = FRillibe B AN & A SR 2
(I 5—e) , Al BEJE N O FEHEAD B e 2 2 I T 55 14
JEFREE T R PR A DR A H T C,
i = BRI B A DR AT . FHE B e A i S L HEAR
B S A O B 2E (18] 5-f) , T RESE A M
BB FORBAFEROR B 25 57 . 28 b R e &R

I EERE A pe 2 T E AR B e R 91 | HHE S b
FIN e C,, KAk =AML R,
33 SFREVMREHSHIKKEREY
331 AR4FIE

T HE ot 5 A [R] A 250 R0 55 Ao 1 A= U AT g
— 30, R E A B AR A S B AT RN
HSGesh , TERPE RS T Wy AL T AT & A fie B R
HE, M A (17) 10a(H) BHES 4, AP (17) 10«
(H) FEHES I 2F— 2P0 5P sl HE S ™, R,
C,, FHEE e 25 A K AE B2 C,, HHE S et
7N 1 T v S AR ) 6 B A BILT B TR ETA
HETEHE 0, B A R B e B SR IR B R A A 1) SR R
T3z A s e R L AR PR T
FHEE AL G W 0 A R AFFE R R 1L, B 402



B4 54

ZEESIIE S NS & IV /B R gL 8 B RN =9 677

HHE EHER A S DURUA AL B A = AE A
BARREY , A ENT AR T m iR
IRBE SR, T HERE B A A A b T A
H I AETE, BRI, Mlodowan 25121 45 ) 40 1 2% 5 7]
R T HE 25 b 2 W i EE ZE R R, Killops 4501 1 48
W EHEAE RS A o] BB VR A0 B X B IR A LR
WO Y R BE R, — BRI, C,, K BE =36
I RERE R T RS AE Y28 i ok

DURERER e T IR AT AL ) SR IR AR AIE
NI IX K 2 5€ B AR DR R AE A WL R TR B A
XU, 43 A AL R Ak 27 {5 2 T0RS 20 b 221 i) 13X
—RFIE, 1E AL 8 A 11 AR R B o0 A LA 2 R
FRURE | IE Rt KB B8 A 3 R 78, — A
T C,, ~C, 22 IH], WG 5L B PAIG 25 iy e 70 o A AU
Cay1an )/ Cagane VEHHN 1.04~4.73 A5 KM E KT
1, F3ER 2,39, FBRBRE D) IE M i ke & A T
BRI KA B R S MR s K (E o), It
A, REFEBR VA C,, BN 5 e 28 51 1) =F i 4%
A 1A CL B 55 e 22 870 110 3 B v, 8 W31 o L 1XC
KA FE BRI (1A B 32 B0 5 T 15130 P R (5
2 ANHES) .

e S nC, HE AkE S nC, lUIE (P/nC,
F P/ nC ) ¥ B A 28 1 T 1T AR 7 18 U5 4 B9 A BL

nC AN
TIC P e ey 2377.3m
IC g 2 =247

C(zpzz) (zs+29)=2

.Hll;h

C,,R
i i
2377.3m
C,.R CR/C,R=138

C,,R
[l

JE A DU RO, Ph/nC  —Pr/nC , M
KR 7) 2B, KRB 5 A ML TR TR
AL, 5T EEAHR B A n g R & B5H TR
PG L VR B O IR B 22 7 R
T TR AR AE R VAR R U5 B o S A 2
WAHA P RRAIE (K 7)o 28 b, REFEBR A
R R EHML A Y ) C,, KA = IR bt A7 AE
Fa R KRR A A LT DL K A= I A5 58 25 R0 41 1R o3 ik
F, DR E AR e A G W T e S K AR AR AR
BN AAAEB VIR
3.3.2 ARIRIEAEAE

FERLR 2 1 100 R 2 2 B ORI, AR IX R v
RIS, K B Al (JEE 40~70 m) ™
PRIt , K 22 28 B U0 R A 3 A DO R BA 35% OR 559 348 Jie 2R
B, W HHER A2 S F AR IESE T AU AT . A
ot RGNS TP 1 WA LB ( Pr/Ph) 28 S IR TR
DURRPREE S A 38 R A M BR AL 24 48 B 1Y K22 28
BRI TR0 T 3 R b (Pr) A b
(Ph) , HH Pr/Ph{E V- 1.27, HA4 KI5 KT
1,8k b 2 B RS I i B et 34, (Z S ke 4Tt
B e ) /NS e A T 0.07~0.30 Z ], F-1
HR 0.17 , 2B {8 Jot +TH 22§55 e i ARG B 1K
WFFEAEBH 22 {8 e +TH 2 55 Bt () AE G 3 18 5 DT RRUA

TIC nC 7528

& 2015.5m
nc 7nC1 C(21+22)/C(28+29):2'17
P1]
P
lk
10
m/z217 2007.5m

C,.R/C,,R=1.34

AFRE R B IR (8]

HH X R B I 1]

Ko NI X RY GE A 4R 22 58 BUM AR IR h e e R 9 (TIC ) 5 be 81 (mz 217 Bl (Ui 1A]) 73 A5 AE
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