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Fig.1 Tectonic location of the Qintong subbasin
1—=Well; 2—Fault;3—Block boundary;4—Main fault belt; 5—Oilfield
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Fig.2 Structural history of fault steps in the Qintong subbasin
a—Zhuzhuang fault belt;b—Caoshe fault belt

Qd—Dongtai Formation;Ny,— second member of the Yancheng Formation; Ny,— first member of the Yancheng Formation;

Es,— second member of the Sanduo Formation ; Es;— first member of the Sanduo Formation ; Ed,— second member of the Dainan

Formation; Ed,— first member of the Dainan Formation; Ef,— fourth member of the Funing Formation;

Efi—third member of the Funing Formation; Ef— second member of the Funing Formation

Efi— first member of the Funing Formation; Ef—Taizhou Formation
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Fig.3 Fingerprints of steranes and terpanes from core extracts and oils in the Zhuzhuang and Caoshe fault belts
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Symbols: hopane : T1—-Cjo—tricyclic terpane ; T2—Cy—tricyclic terpane; T3—Cy—tricyclic terpane; T4—Cxy—tricyclic terpane; T5 —Cs—tricyclic terpane;
T6—Cy—tricyclic terpane; T7—Cy—tricyclic terpane ; T8 —C,,—tetracyclic terpane; T9—Cx—tricyclic terpane ; T10—Cy—tricyclic terpane; T11—Cx—
tricyclic terpane ; T12—Cy—tricyclic terpane—; T13—Cxy—tricyclic terpane; T14—Cy—tricyclic terpane; T15—Ts; T16—Tm; T17—norhopan;T18—18 a
(H)=30—CxTs; T19—18 o (H)—rearranged hopane; T20—17 f (H),21 « (H)—30—normoretane ; T21—17 a (H),21  (H)~hopane ; T22—17 f (H),21  (H)
—moretane ; T23—17 o (H),21 f (H)—30—homohopane(22S) ; T24—17 a (H),21 f (H)—30—homohopane(22R) ; T25—gamacerane ; T26—17 f (H),21 a (H)
—30—homo—moretane(20R) ; T27—17 & (H),21  (H)—30,31—homohopane(22S); T28—17 a (H),21 B (H)—30,31—homohopane(22R) ; T29—17 a (H),
21 B (H)—30,31,32—homohopane(22S) ; T30—17 a (H),21 f (H)—30,31,32—homohopane(22R) ; T31—17 « (H),21 f (H)—30,31,32,33—homohopane
(228);T32-17 & (H),21 B (H)—30,31,32,33—homohopane(22R) ; T33—17 & (H),21 B (H)—30,31,32,33,34—homohopane(22S) ; T34—17 « (H),21 B (H)—
30,31,32,33,34—homohopane; Z1—pregnane; Z2—homohopane;Z3—5 a,13 f,17 a —rearranged sterane(20S);Z4—5 a,13 f,17 & —rearranged sterane
(20R);Z5-5 a ,14 o ,17 o —sterane (20S)+24-M—13 a,17 f8 —rearranged sterane(20S);26—5 a ,14 B 17 B —sterane(20R)+24—E—13 B 17 « —rearranged
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Fig.4 Distribution characteristics of oil sources in the Zhuzhuang and Caoshe fault belts

a—Zhuzhuang fault blet; —Caoshe fault belt

Qd—Dongtai Formation ;Ny,— second member of the Yancheng Formation; Ny,— first member of the Yancheng Formation; Es,— second member

of the Sanduo Formation ; Es;— first member of the Sanduo Formation ; Ed,— second member of the Dainan Formation ; Ed,— first member

of the Dainan Formation; Ef,— fourth member of the Funing Formation; Ef;— third member of the Funing Formation;

Ef,— second member of the Funing Formation; Efi— first member of the Funing Formation ; Ef—Taizhou Formation
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Fig.5 Frequency histograms of homogenization temperatures of fluid inclusions in the Zhuzhuang fault belt
(a, b, c—Distribution of liquid hydrocarbon fluid inclusions, plain light;d—Histograms

of homogenization temperatures of fluid inclusions)
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Fig.7 Frequency histograms of homogenization temperatures of fluid inclusions in the Caoshe fault belt

a—Liquid hydrocarbon fluid inclusions in quartz grains, plain light; b—Liquid hydrocarbon fluid inclusions in quartz grain,

plain light; c—Liquid hydrocarbon fluid inclusions in quartz grains (migrofractures cutting through quartz grains

and their overgrowth edges) plain light;d—Histograms of homogenization temperatures of fluid inclusions
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Fig.8 Fractionation eftects of pyrrolic nitrogen compounds in oils from fault steps during migration
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Quantitative evaluation of the sealing capacity and identification of the
preferred petroleum migration path in the Qintong subbasin, Subei basin

LU Huang—sheng', QIN Li—ming’, LIU Jun®’, YANG Yong—cai’, HU Ying’,
FANG Chao—he*,ZHANG Zhi—huan’

(1. Department of Earth Sciences, Nanjing University, Nanjing 210093, Jiangsu , China;
2.Key Laboratory for Hydrocarbon Accumulation Mechanism, China University of Petroleum, Changping,
Ministry of Education, Beijing 102249, China;3. China National Oil and Gas Exploration
and Development Corporation, CNPC, Beijing 100034, China;4. Langfang Branch, PetroChina Research Institute
of Petroleum Exploration and Development, Langfang 065007, Hebei, China)

Abstract:In the Qintong subbasin, the fault system is well —developed, and the faults controlling petroleum
accumulation include faults F1, I, F2 and F3 and their branch faults, which divide the fault steps into the
Zhuzhuang wrench fault belt in the north and Caoshe wrench fault belt in the south. Based on the quantitative
evaluation of the vertical and lateral sealing capacities of the faults, combined with the history of hydrocarbon
generation and expulsion, distribution of oil sources, formation stage of petroleum accumulations and tracing
analysis of pyrrolic nitrogen compounds, there is appreciable difference in sealing capacities of faults Ill, F2 and F3
in different study areas. In the Zhuzhuang fault belt, the vertical sealing capacity of fault Ill is good and cannot act
as conduits of petroleum migration; so in the Jiaodunzi area, the oil was mainly derived from source rocks of the
fourth member of the Funing Formation, but there are no contributions from the second member of the Funing
Formation and the Taizhou Formation. The activity of fault F3 is short—continued and its lateral sealing capacity
is poor; so this fault is not a conduit of petroleum migration either. By contract, fault F2 is long—active and its
vertical sealing capacity is poor while its lateral sealing capacity is good; so this fault is a main conduit of
petroleum migration in the Zhuzhuang area and has a good match with the stage of formation of petroleum
accumulations. The distribution of fluid inclusions and tracing analysis of pyrrolic nitrogen compounds also
support this. Study also indicates that fault 2 in the Caoshe fault belt is short—active and has a good vertical sealing
capacity but a poor lateral sealing capacity; so this fault is not a conduit of petroleum migration. Fault F3 is long—
active and has a weak vertical sealing capacity; so it is a preferred conduit of petroleum migration. In the late
stage, petroleum migrated and was accumulated mainly through sand bodies and unconformities, which also
matches well with the history of hydrocarbon generation and expulsion, the formation stage of accumulation and
the analysis of pyrrolic nitrogen compounds.

Key words: fault sealing analysis; petroleum migration path; fault step of the Qintong subbasin; Subei basin
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