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Table 1 The sedimentary environment and fossil assemblage for deep source rocks

waas
RBRARE N2k S HARE EE/m - 3 4 s s 7 HHLFER
HRE  ME.CAWE  REERE  3~150 00 v TV v v EAERE
VT4 BU.ZAWE REBRABE 30~350 v v v v VvV VvV V BE A
KkFEY WHR. =AM REA <20 v Vv Vv  RB4&E

1T - MBS 13- AT 5 4- U, 5- K F 5 6- KU 7- (Y

AN EMAS - BEERHCKT 60%) EH
HOKF 2000 MPBERAGEERB &, MTF
19, R EYEBE T ENRBEREY. VT T4
RERBEEENFRERAHSTEHERAOCNT
259 JBWACUNT 20%, BFE L BEREP . EHA
ONF 20%) MR A CKF 50%) H B, RBRAE Y3k
RRAMBEHEY X ERELEY, KPR =8 2 H VW F
HEREFAE (3849 13 m)RHAFTER 76%, RIRX
ERBHBELAMERHNERRED.

2 NI M BR AL 22 RRAE B R TR

ML EREERRAET LR MET HITR
HER WANRERRGYRAR . BRP, ¥RAF
BRBEFHREER,, AP ARE 1L.5HE 3.H
Fo.IRIEFRNBEFAD A RPEFRENH 2
g6 HgeRReadt, RUEBMEFS A4
HAMENEMER . BE. BRERERSHEHP
RENH 5 KRS LN, RN -3 BHE
pUNA

RUZHEESFE2H AFE LRI HERLS
MBSl — B EERERE, HXEE/DT 0.8,
KB /NF 3 mPa » s, A YLBERILZ 4047, X 20 R ]
PLar g 2 R R,

JE e ) R A R A LR A (R 20, BB — 2 R LA
FR2IAH 1 IRFB, BFENENR SRR, FERH
FRERE RBEREFNRBRRSREL, BHH
RWA A BB SR 35 21, IE S R 4 B
BRERAZE,Culf/Cula KT 27, A BEELRHE
BURBEMLRIH AR AR FTENEREE
B RS B R, R ERER PLURES E MR
BFEARE, TREREABRESEROENRM, E

BEN T RBREE M, B BRI RS, Lok
RREE AE XHR A .

BB NS SCRRIRE S, JR A B R R B R
RIEZARSREENER, BRI MBS ER
RUBZHERETMORERETAERGE . EEE
FrmpAERFALESWERE D2 K EHMRE
BHEMESR. FE 2 FFEMREDT nCulELRRZ,
BEERAMEESREAE 3% AL  BETFRIL
ABEEFRMEBS R, BT nCos IELE, B4k
BHFEMLER BB, BT R34k
B T WAV A DL R 3 H Rl s ik Bk
MERBETHFE 2 FEM, EHERRBER T —&
5% Lk b, FEBREUREAR, R 3 H R MBI B A
REHTEMBEE Cuk—23%EH . BB =/
WARTLR., B SR b 2 A W B AR AE

=2

~T T T T T T T T T T T 1 1 7T T
11 16 13 20 22 24 20 28 30
123
SATGEEHTIN e BHAEHTA IR TCR R
H1 RIZtRBEENMARERENES B

Fig. 1 The carbon isotope of individual compounds for

condensate in the deep reservoir of Songliac basin
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Table 2 The geochemical characteristics of condensate in the deep reservoir of Songliao basin
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Table 3 The composition and carbon isotope of oil-type gas in the deep reservoir of Songliao basin
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Fig. 2 The correlation of oil-rock biomarker parameters

in the deep formation of Songliac basin
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Table 4 The carbon isotope of natural gas in Shengping gas field
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Fig. 3 Burial history and thermal mature history of deep formation of the Songliao basin
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The Origin of Condensate and Oil-type Gas from Deep
Reservoir in the North of Songliao Basin
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Abstract The discovery of condensate and oil-type gas from deep reservoir increased the exploring potential
of petroleum in the north of Songliao basin. Applying the analytical technologies of biomarker and carbon
isotope of individual compounds, combining with geological background, the geochemical characteristics of
condensate, oil-type gas and solid bitumen was discussed. The condensate was generated from coals and
coal-measure source rocks in deep formation of the basin. The former is characterized by high content of
aromatic hydrocarbon and heavy carbon isotope of individual compounds. The latter is characterized by high
content of saturated hydrocarbon and light carbon isotope of individual compounds. However, the result of
correlating biomarker indicates that the both condensate are derived from the same source rock-Shahezi
formation. The carbon isotope of methane of oil-type gas is light, generally less than —45%;. The difference
of carbon isotope between methane and ethane is obvious belonging to natural gas {from oil cracking. The
mixture of oil-type gas and coal-type gas in deep reservoir may be the one major reason of reverse in
hydrocarbon carbon isotope series of deep natural gas. The TOC is 0. 08% ~0.16%, the HI is 49~297 mg/
g» R, is about 1. 87% for the solid bitumen in deep volcanic reservoir. It shows that potential of generating
hydrocarbon of the solid bitumen is low nowadays, oil was cracked to natural gas during the later period of
high mature stage, corresponding geologic age is about the sedimentary time between the Nenjiang formation
and Mingshui formation (80~ 65 Ma). The fact of cil transforms into natural gas enlightens that the
exploration of deep natural gas should put the study of pero-reservoir into consideration.

Key words Songliao basin, deep {formation, natural gas, carbon isotope, source rocks



