55 28 455 4 1] Hom 5 wOR Vol. 28 No. 4
2019 4 8 A GEOLOGY AND RESOURCES Aug. 2019
X EHE:1671-1947(2019 )04-0350-08 FE 425 :P618.12 XZEkARAERD A

PRI AMEAR E_EENAEARES EDRELEYRFIEREX

KoL F A RAFRL KL L AR KB E!
1. PEHMFTELER L FEE RO, T T L 110034;
2. KL A MARRESHHEBEAHETRE L LEHE,# &KX 430100

 OE: WA ERE S ERE- RIS, S TEAC IR S AE AUR IR A A A AR AL A R X R IR A A LR
U5 TRER SR AR B S R T T 40T, SR SRR MRS R A A PLET B v, A LSS A TR, b F w8 B —id LA A B
B IR A (CoptCo ) (Copt Coy) ZIRMEBEA 0.12~0.86, 24 0.50, Cy PUIRBEHEICo ZIRMEREN 0.41~0.72, F 140 0.54, HA ML
VAR I A 5L s Pr/Ph FEAT 0.16~0.71 ZIEU S 0.32, 38 R TS iR A SR — 1A SRR 5 (I S BE/Cy FEBE R 0.09~
0.35, 3424 0.21, BRI S R2E BUK TR IREE 5 Pr/nCyy 5 PhinCog IR | Co—Cos—Coy B BT IIAH . OC FR 1 SR HLIT S o S5 AE
YIS SRS K A R W R IR AR R Ts/Tm H 0.18~1.03, ¥ 0.86, C3aB228/(228+22R) FLAE 9 0.53~0.62, 14
0.58, WHE /R BRI A BUAAEEBOR. SRa VAT AR IEA T T 28 BUK 9 IR S — R SR BREE A AL R TR A R IR, A R FA B
I e 4, MR 2H B T S

KRR MNT A EEALHLIX ;- B SMPEA REE  AE R A

BIOMARKER COMPOUNDS IN THE SOURCE ROCKS OF UPPER
PERMIAN LINXI FORMATION IN WESTERN BINBEI AREA,
SONGLIAO BASIN: Characteristics and Implications
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Abstract: The characteristics of biomarker compounds in the source rocks of Upper Permian Linxi Formation are
studied, as well as the sources, sedimentary environment and thermal evolution degree of organic matter, based on the
gas chromatography and gas chromatography-mass spectrometry. The results show that the source rocks, with organic
matter Type I, have high organic abundance in the high mature-overmature evolution stage. The (Coy+Cy )/(Cy+Cyy)
tricyclic terpane is 0.12-0.86 (averagely 0.50). The C,, tetracyclic terpene /Cy tricyclic terpene is 0.41-0.72 (averagely
0.54), with the characteristics of typical lacustrine source rocks. The Pr/Ph is mainly 0.16-0.71 (averagely 0.32),
indicating a strong reduction-reduction sedimentary environment. The gammacerane/Cs, hopane is 0.09-0.35 (averagely

0.21), reflecting the brackish water sedimentary environment. The relation between Pr/nC;; and Ph/nC, and
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interrelation of Cy-Cos-Cyy steranes show that the organic matters are the mixed sources of higher plants with lower
aquatic organisms like bacteria and algae. The Ts/Tm ratio of 0.18-1.03 (averagely 0.86) and Cs;aB22S/(22S+22R)
ratio of 0.53-0.62 (averagely 0.58) both show the source rock maturity is high. From the above, it is concluded that the

source rocks were formed in the reduction-strong reduction environment of brackish water, and the mixed sources are

favorable for the enrichment of organic matters, thus the Linxi Formation has oil-gas exploration prospects.

Key words: Songliao Basin; Binbei area; Upper Permian Linxi Formation; source rock; biomarker compound

0 HIS
VAL 2 ANE X il A R R 4 ERERIRTR

EIRAL, PHOR K A A S S iz e 1
Ho &GP AR DUBUS LR s (e
HRE B R AR, BB I R AT
2 Bt A A R R R A

FALL F e b v st DX LA A b S A 5
TAEFZE X PEIZ, M THREOR——FBRIIDI
BeEAT R IE , T2 X A SR 2 SRR R, Bk
FAETUR- KL HZ P B 5, YR ORI BT 22 , B8
IEROLR B W TR IUE 7 AL AT PR
e SR IRIDNY PR B IR PRIt 7/ AN T face w7 LR IRt
WFFE A R ARk, A o ) A P 5 A
UL TR & RIUBUICHFS], Akl
ERHIE, BEMT A I )2 i BT IR 5, 7E i L P
T DB S 1Al DX — A B Ot A
H——REH 1 I, P8 TIEXE N e A5
ARPGLH A D BORE, AR P AR IS RIS BE5E T JEA.

ASSCHR A A 3 M 3 -l HOoR 4 R
HH 1 BEMRILAR S T R, TR
PR EACE IR RIDTTE , $a R A0S A PR
U TE IR A HIL R A R 88 25 M R 058 5, DA AL
i b B GEARPG L I b B AR PRI SR A 8 5
.

1 HWRESEMERR

TR b DX I 7R U - U R N ) AR B £ LA
BECT LA R PRI AR R H X, =2 ph P A
DX (AL ) L H e g5 X A FRABA IX R AR b ke X 41
A BE 1T AT AL X PSR
BE T AML Z R XA (1), iz e g
PO SR A, SEENIR B 2089.4 m. %A

N TEICHIX E =SS . R FIH 2
TR (E 2). HHZ 27 MR 0~202.4 m,
S K H 202.4~473.1 m, DU E 4 473.1~
529.4 m, WCITAVUB: 5294~614.08 m, WITZH = Bt
614.08~677.8 m, WIT.41 — Bz 677.8~780 m, fiyT. 4 —Bx
780~876 m, Wk 4H 876~1083 m, T 1l 14H 1083~
1181.8 m, F YL R4 1181.8~1386.42 m, " F &
1386.42~2089.4 m(REG%E).

Bl AL Z e v kR w b 1 - R
Fig. 1 Location of the HFD1 well in western Binbei area,
Songliao Basin
1= (town); 2—ki#& (railway); 3—HA LM A (boundary of
Songliao Basin); 4— — ZH43& /3 H £ (boundary of first-order tectonic
unit); S—H T IHAEH: (geological survey well)

PDF S f4fdi ] “pdfFactory Pro" iRFHRRAG]E ww. Fineprint.cn



http://www.fineprint.cn

352 Wwoo|m 5w A 2019 4

= e i —beeaTr| CatnTA| o | G228y
R TGS | Bo | PPl Lososrn g | 1™ (€00 L ag oo

Wl E || (e D [ (o] | Qe ] | Qo ] [ e 1| o | |0 i 5| (=]

[BI)

1450

* | 540

=

1550

Loty

= 1650

1700

17300

| 8o

o

1 %500

1 b

1930

u\_
=
E:

ke
=

204K

2050

= BBy B B B B BE=ds =40

12

e [ [

e

Bl 2 VIR E L 1 A ST R A LR A TR AR E
Fig. 2 Comprehensive evaluation column of the source rocks from HFD1 well in Upper Permian Linxi Formation
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Table 1 Biomarker compound parameters of the source rocks in Upper Permian Linxi Formation, HFD1 well
JB AT R TOCH R.% PrinCy PinCs Pph 7 T o teTic,TT Tom cacn PP MR G,
(Cos#Ca) TT (22S422R) C,/% Cu/% Cnl% FLIISHE
HFD1 13917 P3l 045 185 0.41 0.47 085 0.16 0.59 28 34 38 0.73
HFD1 1467.2 P3l 0.32 1.03 102 071 0.44 0.51 0.98  0.09 0.58 32 26 42 0.76
HFD1 15084 P3l 019 150 0.61 0.56 1.03 0.13 0.56 28 33 39 0.72
HFD1 15256 P3l 0.18 0.20 0.45 096 0.14 0.57 31 28 40 0.77
HFD1 15539 P3I 0.03 3.70 0.86 0.57 088 0.17 0.57 32 31 37 0.85
HFD1 1647 P3l 141 3.27 0.42 0.72 054 0.14 0.59 25 32 43 0.58
HFD1 16547 P3l 140 212 0.42 0.60 096 0.14 0.57 27 32 41 0.67
HFD1 16714 P3l 136 376 0.86 0.98 0.37 0.58 0.60 091 0.28 0.58 28 31 41 0.67
HFD1 16821 P3l 096 195 0.42 0.60 097 0.20 0.58 29 31 40 0.72
HFD1 16921 P3I 1.06 3.13 0.57 0.59 093 017 0.56 30 32 38 0.78
HFD1 17109 P3l 0.93 0.12 0.51 087 0.20 0.53 38 28 34 111
HFD1 17205 P3l 122 288 0.43 0.50 0.85 0.29 0.58 32 31 38 0.84
HFD1 17779 P3l 156 2.88 0.43 0.44 0.83 0.13 0.57 31 32 37 0.82
HFD1 17827 P3l 111 334 0.68 0.64 021 0.53 0.42 081 0.18 0.58 28 32 40 0.70
HFD1 17918 P3l 1.00 1.05 122 0.18 0.36 0.41 089 0.29 0.59 31 31 39 0.80
HFD1 1810 P3l 125 155 065 091 029 0.43 0.53 097 0.28 0.58 30 32 39 0.77
HFD1 1867.7 P3l 140 170 0.74 0.66 0.81 0.13 0.62 34 26 40 0.84
HFD1 1876.3 P3l 149 1.32 127 036 0.81 0.61 087 0.24 0.59 31 31 38 0.82
HFD1 18852 P3l 152 0.65 088 0.22 0.73 0.55 093 0.26 0.58 30 31 39 0.76
HFD1 1908 P3l 095 283 0.38 0.59 0.88 0.27 0.58 30 32 38 0.78
HFD1 19206 P3I 136 150 0.26 0.45 093 017 0.57 28 33 39 0.70
HFD1 20085 P3l 140 062 086 0.29 0.64 0.55 0.72 0.9 0.59 32 31 37 0.86
HFD1 20225 P3l 151 0.59 0.77 038 0.61 0.53 083 021 0.58 32 30 37 0.87
HFD1 2030 P3I 137 362 0.60 081 0.16 0.49 0.48 0.78 0.28 0.59 33 32 35 0.92
HFD1 20389 P3l 140 150 0.3 0.78 021 0.51 0.47 056 0.35 0.60 31 31 37 0.84
HFD1 2077.7 P3l 0.67 0.73 0.94 045 0.66 0.54 0.84 0.28 0.58 31 31 39 0.80
8], Ph/nCs (HAITE 0.64~1.27 Z[E (£ 1). B Pr/nCpy s B A, CoomCos 3Rl bE 251 H 2 BLLA
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[, LA Coy Ry EWERR I UE S35 (] 6), (CoptCay)/
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R IR IR Co PURREERE, AR IR T C
ZIRMERE, Coy PUFRIEBE/ICo = IR LE N 0.41~0.72,F
Bk 0.54(3% 1), RIS AT A,
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Fig. 6 Terpanes series distribution of the source rocks in Upper

Permian Linxi Formation, HFD1 well (m/z 191)
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Fig. 8 Sterane series distribution of the source rocks in Upper

Permian Linxi Formation, HFD1 well (m/z 217)
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