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Abstract

Based on the GC-MS analysis of the aromatics in the extracts from 8 source rock samples of Nen-
jiang Formation in the western slope area of the Songliao Basin, the results show that the com-
pounds indicating the source of terrestrial higher plants were detected, including 1,2,5-trimethyl-
naphthalene, kardacene, linene, biphenyl, anthracene and perylene, etc. Characterization of the
source of lower organisms chrysene and chemical compounds such as benzene and hopane were
detected, showing that hydrocarbon source rocks of the Nenjiang Formation in the study area
mainly derived from both terrestrial higher plant and lower organisms. The comprehensive anal-
ysis of the three fluorene series and perylene series shows that the source rocks of Nenjiang For-
mation in the study area are formed in a weakly oxidized lacustrine environment. Aromatics ma-
turity parameters, such as alkylphenanthrene (MPI1), alkylnaphthalene (DNR, TNR, TMNr, TeMNr),
triarysterane [C2s-20S/(20S + 20R)-TAS], benzohopane distribution, dibenzothiophene series pa-
rameters (MDR, Rcy, Rcs) and dehydrocopherol vitamin E series parameters (S-mttc/y-mttc), in-
dicating that the maturity of the main source rocks from the Nenjiang Formation in the study area
is in the low-mature-mature stage.

Keywords

Western Slope Area of the Songliao Basin, Nenjiang Formation, Source Rock, Aromatics
Geochemical Characteristics

XEGIH: AR, BRE, Sk, MR, 75K, AVE. M TR X D1 b ARG AR IR 5
FRAGEAFAED]. AT R AR 244K, 2020, 42(2): 46-55. DOI: 10.12677/jogt.2020.422015


http://www.hanspub.org/journal/jogt
https://doi.org/10.12677/jogt.2020.422015
https://doi.org/10.12677/jogt.2020.422015
http://www.hanspub.org

FAIZ R VE AR X JTDL S b B 2L G T A Kt 7 Je M BR AL 27 RFAIE

TR SRRHEXITDIH E A ESMIT AR
RE T Rk FHFE

BVR, BAED k&% TR, FOkE W F?

MRS R S B b, Wik )i
2 ] 5 U 2 SR P B b S A A 0y, 3T JRRH
Email: 845073447 @qqg.com

Weks Hi: 2020463 H9H; A HM: 20204F410H; &KATHM: 202046 H15H

H E

FT AL R FU RIS X T2 84N R VR TR My 05 el 23 i SAE il - B (GC-MS) AT, S55R% -
BF X ST A A PR B fe R VR B S EYRIER L&, B3E1,2,5-=REE. REE. BF.
BOR. BB, DIARIEREEYRIEREANR LB SN EY), WEAPRXBITHRESF IR
ETHESSEDIMEEEDRINETR. =2 RFINIERFING S ITRE: R KBITARIEE
BT SRR BIAERSE. FRUEVRAESH, EEFERFASHMPIL). i R5ISH (DNR.
TNR. TMNr. TeMNr). =% & 42 RFISH[C25-20S/(20S + 20R)-TAS]. FHEL D ARME. —H B
By RFIZH(MDR. Rcs Res) AR BERIELESERERFISH(B-MTTC/y-MTTC), FRAHFRXBILHRIE
B EEAE TR - BRBBTE .

KA
TR VERAHEX, BT, BIEE, FRMBRILERE

Copyright © 2020 by author(s), Yangtze University and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

FAIL 7 st A oh B AR B3R, 2K 4 750 km, 840 330~370 km, AIEIFIZ) 26 x 10* km?®, RAE B
KEEFERIR 2 by FLWT - SR KA - B AR AR B AR URR b . AT R P 3R b X L P 5K
P2 IRFIEAR, AL R B 3 ) 5 A 3L 7 R A A DX A v e R X AR, B D DR X TE R
it FNEATEREREZES, . EAXSE T E =R/ BEW[1].

ERTTEANUR I EER 2y, SRR 2 SRV . RS . VIS S I EEEE . Bl
SXoF TR XL 2R b G Sk e X T 2 R R 5 R A B D ) R G RO S, AR SO I T R T S A
T~ FRAGSEIG A M, KA L L P R R X T LR IR B 5 SR A S it AT R G e =T, A
T3 KA A 7 P WA 9 DX T A R R T AR DR A B R RO R R B R AE , A B A0 9 DX P v <
P

Tk

DOI: 10.12677/jogt.2020.422015 47 Al RN


https://doi.org/10.12677/jogt.2020.422015
http://creativecommons.org/licenses/by/4.0/

2. M5

AT 8 BRIBIT AL IS FE MK B TR A 3R X 0TDL H, Ak LUK B 5 N 3,
X NFIR A 287.0~357.8 m. X 200~300 g Y FE il HoR A 22 100 H, HEAT R IR 48 h 15 2 & 7
“A” Ja, IINIECKiFRE 24 h GO H B IED S BT, A JE KRR - S AEE M AR AT i 4 Rk
e, FIECkErPseAE, F 2:1 SR EANIE QSR A E I RS 2155 R84y, BUR T S R
7y GC-MS 73#fr .

RAEFE R I A R DRI St R . 8 HRIRAE B WS B AT 0.95%~5.72% 2 [7], ~FHE
Sy 2.26%; LERIEE(S, + S,) /M ATEHTE 1.52~34.81 mglg 2 [A], “FHIME K 9.62 mglgs ST “A” A
9 0.015%~0.144%, ~F¥{EN 0.040%; —+FE&HHK A7 25 /1 T —28.907%0~—26.412%02 [A]; AFEHN T
299~873 mg/g 2 [i], Tmax 4 428°C~440°C (/%] 1).
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Figure 1. The geochemical characters of source rocks in the study area
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Figure 2. The TIC of aromatic hydrocarbon of source rocks in the study area
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Table 1. Aromatics mass fraction of source rocks in the study area
# 1 MRXBFEEFFRUEVRESBR

P (m) 287.0 296.0 298.0 302.5 308.0 319.0 327.0 358.0
KR (%) 23.89 43.30 40.50 35.19 25.29 12.25 4573 7.59
3R 51(%) 16.30 20.94 22.75 29.85 31.20 31.36 17.84 22.13
=5 8t 251 (%) / / 1.13 / 1.30 1.42 / 2.95
J& F5(%) 3.75 2.36 0.47 0.88 253 4.48 0.57 9.02
IR IR R 5 (%) 3.17 5.66 3.69 5.99 6.11 3.40 5.82 2.55
%) 25(%) 1.89 2.23 1.80 3.27 3.75 2.79 2.33 2.28
ZIRITEY R (%) 1.93 1.72 2.86 3.20 3.57 2.03 2.31 2.80
2K 251 (%) 2.86 5.68 3.15 4.45 4.12 1.41 7.35 0.42
W (%) 0.77 1.92 0.84 1.48 2.45 3.90 0.34 5.37
(%) 2.65 4,01 5.74 4.42 5.70 8.59 2.43 11.83
Jt(%) 0.82 1.26 0.02 0.13 5.93 14.92 / 7.65
(%) / 0.28 0.07 0.18 0.35 0.75 0.09 0.21
RHZj (%) 0.54 0.25 0.14 0.17 0.36 0.42 0.04 1.41
I (%) 0.05 0.09 0.03 0.01 0.17 0.22 / 0.48
I B (%) 0.27 0.03 0.02 / 0.06 0.09 / 0.24
I (%) / 0.20 0.02 / 0.39 0.64 / 1.31
IRIETE L R (%) / / / 1.61 0.57 1.96 / /
PR IELE L E RII(%) 41.10 10.05 16.75 9.17 6.15 9.35 15.15 21.76
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VA ZE RIS B S IR 1 7.59%~45.73% (4% 1), ZERVIEIUE =HREE > THEE > JIREREE >
Rk > CFHEZE > 25 > WEE > TPRERMEEE 3).
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Figure 3. The naphthalene series composition of source rocks in the study area
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Figure 4. The correlation between F, and F; of source rocks in the study area
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Figure 5. Related parameters of fluorenes (F), dibenzofurans (OF) and di-
benzothiophenes (SF) in the study area (a) (b)
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Figure 6. The correlation between the nhrysene series composition and
some compound in the study area
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